


BOBST LIBRARY 
OFFSITE 





Dr. Jerome S. Coles 
Science Library 


1@| 


NEW YORK UNIVERSITY 


Elmer Holmes Bobst 
Library 











THE PRODUCTION AND USE OF VEGETABLE OILS 
IN PTOLEMAIC EGYPT 
















BULLETIN OF THE 
AMERICAN SOCIETY OF PAPYROLOGISTS 








SUPPLEMENTS , 








edited by 
Ludwig Koenen (Chair), Ann Hanson, 
and Michael Haslam 


Number 6 
THE PRODUCTION AND USE OF VEGETABLE OILS 
IN PTOLEMAIC EGYPT 


by 
D. Brent Sandy 











——_ /THE PRODUCTION AND USE OF VEGETABLE OILS 
“ IN PTOLEMAIC EGYPT 





D. BRENT SANDY 


Scholars Press 


Atlanta, Georgia 











THE PRODUCTION AND USE OF VEGETABLE OILS 
IN PTOLEMAIC EGYPT 





D. Brent Sandy 


1989 
The American Society of Papyrologists 


Library of Congress Cataloging in Publication Data 


Sandy, D. Bre 







ble oils in Ptolemaic Egypt 





of voget 
an Society of Papyrologists. 


1989 664’.3'09 96-2201 





2 (pbk. 


WAR 272 BH 


Printed in the United States of America 
per 





Contents 


Preface 
Abbreviations 
I. Introduction 


§1 The Evidence 


§2 Sources of Oil 3 


§3 Oil Seed Agriculture 6 
$4 Oil Factories 1 





Il. Castor (Kixt, xpotdv) 


§.1 Physical Description 35 
§2 Modern Production 37 
3 Literary Sources 39 
§4 Ancient Civilizations 41 
§5 Occurrences in Papyri 42 
§6 Termin 
§7 Plant Deserip 43 
§8 Agricultural Details 43 





ILL. Sesame (ofoajov) 


§.1 Physical Description 55 
§2 Modern Productio 











§4 Ancient Civilizations 61 
§5 Occurrences in Papyri 62 
§6 Geographical Distribution 62 
§7 Agricultural Details 6. 

§8 Amounts Cultivated 64 


IV. Olive (2iaia 





§.1 Physical Description 
§.2 Modern Production 73 
Literary Sources 76 





4 Ancient Civiliz 
5 Occurrences in Papyri_ 79 
6 Agricultural Details 80 





$5 Unspecified Oi 18 
§6 Imported Oi1 24 








§9 Amounts Cultivated 44 

§ 10 Oil Productio 

§ 11 Yield Possibilities 47 

§ nts of Oil ST 

§ and Oil Prices 52 
c sions 53 


§9 Oil Production 67 
10 Yield Possibilities 68 
Ll Amounts of Oil 70 
12 Seed and Oil Prices 70 

















$13 ( 70 
14 ¢ 
c 
§7 Amounts Cultivated $1 
§8 Amounts of Oil 81 
§9 Uses 82 
§ mparisons and 








vi Contents 


V. Safflower (KvijKos) 












ical Description 83 §6 Amounts Reported $6 
mm Production 85 §7 Seed and Oil Prices 87 
3 Literary Sources 85 §8 Comparisons and 
$4 Ancient 86 Conclusions 87 
5 Oc yyri 86 


Appendices 


A. Nome Lists in P.Rev. 
B. Oil (EXatov) 

C. Demotic Papyri 

D. Castor (kiki, Kpot@v) 
E. Sesame (ot\sap0v) 

F. Olive (éhaia, haa) 
G. Safflower (xvi}Kos) 


Bibliography 
Indices 


A. General Index 
B. Greek Words 
C. Latin Words 


List of Tables 


Table 1. Occurrences of fia.ov in Third Century Papyri 

Table 2. Castor Assignments in P.Rev. 60-72 

Table 3. Sesame Oil Production in the Aphroditopolite Nome 
(P.Tebt. III pt. 11 844 


83 





128 
134 
136 


20 


45 


68 





89 
92 
97 
LO 
107 
113 
116 


119 





20 
45 


68 


Preface 


This monograph brings together what can be known about the 
oils in use in Ptolemaic Egypt. The information comes primarily 
from the papyri, though it is supplemented throughout with literary 
sources, modern science and technology, and oil production in third 
world countries 

All the oils in use in antiquity were vegetable oils, that is, the oils 
were extracted from the seeds of various plants, and in the case of 
olive oil, from the fruit of a plant. Though some oil could be 
collected from plants that 





wild, the demand for oil meant that 
oil crops were common in ancient agriculture 

The standard material on oils was previously collected in Die 
Landwirtschaft in hellenistischen Agypten by M. Schnebel (Munich, 
1925), The present essay enlarges and updates that part of Schnebel’s 
helpful book and pres: 





nts a fresh aj 





ysis of all aspects of the oils of 
Ptolemaic Egypt, a discussion which will enhance the understanding 
of the documents and culture of ancient Egypt 

The evidence collected in this study includes the material com- 
piled for a dissertation at Duke University (1977) but supersedes that 
in significant ways: papyri published through 1985 are included here 
additional subjects are treated; 1 





ny secondary sources have been 





added; the Demotic evidence has been examined; and many con 
clusions have been modified if not reversed 

I owe thanks to many people for their assistance with this 
project; to those who have helped shape this study: William Willis 
John Oates, Kent Rigsby, Roger B: all, Ludwig Koenen, Ann 
Hanson, and Jim Keenan; and those who have helped with typing, 
keyboarding, drawing, and editing: Dave Zapf, Bonnie Bowley 
Mary Dyck, Emiline Secaur, and members of my family (my wife. 
Cheryl, my mother, Omega, and my aunt, Fern). To the last | am 
especially grateful for their love and patience 
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Introduction 


Oil has been a long-standing staple across many cultures and 
centuries, touching almost every aspect of ancient life in some way 
In medicine, oils brought healing to numerous maladies; in cosmetics, 
oil provided a cleanser and beautifier; in households and businesses 
oil fueled the lamps of all classes of society; in agriculture, the 
sources of oil provided crops for the farmers; in food preparation, oil 
added flavor and viscosity; in religion, oil was a sacred and mystic 
substance; in art, the olive tree and branch were motifs of decoration, 
both symbolic and aesthetic; in death, oil was a regular ingredient in 
embalming procedures. Thus Pliny Nat. 14.29(150) extols the virtues 
of two liquids, wine and oil; but the latter he considers a necessity 

ature. In Assyrian and 
Babylonian texts, oil was frequently assigned magical qualities, to the 
extent that memorial stones were anointed with oil. In the Jewish 





Oil is especially prominent in religious lite: 


Scriptures, kings were ceremonially anointed with oil, the tabernacle 
was consecrated with oil, and in the Talmud, specific instructions 
were given on the use of oils. For Christians, the Mount of Olives and 
the adjacent Gethsemane, which in Hebrew means oil press, became 
especially sacred sites. 

Though olive oil has been the most common oil in the Mediter 
ranean world, both in antiquity and in modern times, it is not alone. 
Today, vegetable oils are derived from over forty species of trees 
and plants, and in ancient times, the sources were nearly as many 
Alexander Trallianus mentions twenty-nine different types of oil in 
his medical prescriptions, a list that does not include sesame, saf- 
flower, and linseed.' Pliny Nat. 15.7(24), however, considered all oils 
except olive oil to be artificial ( ficticium oleum). 








lex in T- Puschmann, Alexander von Tralles Original Text und Uberset- 


sung, ein Beitrag zur Geschichte der Medicin (Vienna, 1878), Vol. IL, p. 608. 














2 Vegetable Oils in Ptolemaic Egypt 


§1 The Evidence 

The Revenue Laws® represents the longest surviving Ptolemaic 
papyrus and is as well the single most informative text about oils, 
although there are a variety of papyri that mention oils more briefly 
The full but sometimes unclear details of P.Rev. include every stage 
of the production of oil (these details regarding oils occupy columns 
38-72 of the 107 columns extant). Prices and tariffs are stated for 
different oils and oil seeds; regulations are given for harvest, for oil 
factories, and for transporting oil; penalties are prescribed for any 
who disregard the oil law; individual nomes are assigned amounts of 
land to be planted in oil seeds, ete. 

P.Rev. has been fundamental to modern understanding of 
Ptolemaic oils and has provided the basis of important rese arch on 
the Ptolemaic economy.’ Bingen, who wrote a commentary on P.Rev. 
for his doctoral dissertation (never published; it is in the Fondation in 
Brussels), has written an important monograph‘ on P.Rev. and the 
Ptolemaic economy. Whereas others were mesmerized by P.Rev., 
Bingen has offered a reappraisal that sees P.Rev. as at least seven 
separate documents, each a fiscal measure to meet the immediate 
problems faced by Philadelphus’ administration. Bingen concludes 
that P.Rev. had little effect on agricultural production and did not 
determine the direction of the Ptolemaic economy 




















Subsequent references Revenue Laws are abbreviated P. Rev, The editions 
f the text are: B. P. Grenfell and J. P. Mahafly, The Revenue Laws of Ptolemy 
Philadelphus (Oxford: Clarendon Press, 1896); Ulrich Wileken, Grundztige und 


der Papyruskunde; 1. Band, Historischer Teil; 11. Hillfte, Chrestomathic 


hi 
1912): No. 258 = P.Rev, 1-22; No. 249 = P.Rev. 36-37; No. 299 


zig: Teu 
P.Rev. 38-58; and No. 181 = P.Re 


















3-78; Jean Bingen, Papyrus Revenue Laws, 
Beiheft I, Sammelbuch griechischer Urkunden aus Agypten (Gottingen: Hubert and 
Company, 1952); this edition includes introduction, bibliography, and critical 
apparatus, Portions of P.Rev. have also been published in: A. S. Hunt and C. ( 


with an English Translation, 11. Official Documents, The Loeb 
Harvard, 1934), No. 203 = P.Rev. 38-533; 54,15-56.18 
t is Grenfell’s editio princeps with some revisions); and M. David 
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A. van Groningen, Papyrological Primer (Leiden: E. J. Brill, 1940), No. 17 
vtzell, SEHHW, Large Estate, and “Foundations”; Préaux, L’économie, and 
Sur les monop CE 29:57 (1954) 316-27. Brief discussion: 





of P.Rev. are in: Wilcken, und Chrestomathie der Papyruskunde Ut 
pp. 239-48, and Heichelhein, “Monopole,” RE XVII (1933): 165-70. 

Singen, Le Papyrus Revenue Laws—Tradition grecque et adaptation hellénistique 
Rhoinisch.Westfalische Akademie der Wissenschaften, Vortriige, G 231 (Opladen: 











er, 1978). Cf. Bingen, “Les colonnes 60-72," CE 41 (1946) 127-48 and 
Economie grecque et société égyptienne au III* siécle,” Das ptolemdische Agypten, 
ed. by H. Maehler and V. M. Strocka (Mainz am Rhein: Philipp von Zabern, 1978). 





Bingen, Le Papyrus Revenue Laws, p. 19. 




















Introduction 3 


Considerable amounts of data about Ptolemaic oils come from 
numerous other papyri; in particular, two archives figure prominently 
the Zenon collection? frequently mentions oil seeds and land planted 
in oil crops; the texts from the Serapeum at Memphis’ are especially 
concerned with daily quantities of oil. Demotic papyri® also demon- 
strate the importance of oils to the native population. 

In addition to the papyrological evidence, the literary records of 
Theophrastus, Dioscorides, Pliny, and others help to clarify identi 
fications of the plants cultivated for their oily seeds. For an under 
standing of agricultural implements and oil factories, archaeological 
data is also applicable. 


§2 Sources of Oil 


After the Greek takeover of Egypt, castor seed, sesame seed, 
olives, and safflower seed were processed for their oil content. Castor 
oil was adequate for lighting, but its odor and purgative qualities 





made it less attractive for food preparation. Sesame was a good oil 
for lamps and was also very useful in foods. A limited supply 





of olives prevented olive oil from dominating oil consumption in 
Ptolemaic Egypt. The same was true of safflower. Castor, sesame, 
and safflower are today noted for their common characteristics: the 
plants are adapted to a wide range of climatic conditions, the seeds 
and oils can be stored easily and for extended periods of time, and 
the oils have many uses. 





Evidence for other oil sources in Ptolemaic Egypt is slight 
P.Tebt. III pt. I $29 (180-79? a.c:), a land survey, has a heading, “oil 
crops,” and then lists the number of arouras planted in safflower 
castor, vetch (4péxa[t]), and hay (z6ptoc).? The possibility of pro: 
cessing hay for its oil is confirmed by Pliny Nat. 15.7(30); he reports 
that a large amount of oil is obtained in Egypt from chortinus. Hay 
was a common crop in Ptolemaic Egypt," but texts that indicate its 
use reveal that it was generally fodder for animals. Other than Pliny 
and the papyrus cited above, no ancient evidence has been found for 
oil produced from grass or vetch. Modern studies report that the 
seed of clover, alfalfa, etc., can be pressed for its oil, though the seed 
of such grasses only contains about 6-8% oil 








See P. W. Pestman, A Guide to the Zenon Archive, Pap.Lugd.Bat. XX1 A, B 
UPZL, 

* Below §7, pp. 30-34. 

* Cf. PST IV 432.2-3, a cultivator's letter to Zenon asking whether to plant vetch, 





me, or hay; also, P.Petr. I 38a.23 m 
salen 19:735 allows sesame seed t 

' Schnebel, Landwirtschaft, pp. 2 
Eckey, Fats and Oils, p. 485. 





ns hay at a threshing fl 
stituted for vetch seed, 











4 Vegetable Oils in Ptolemaic Egypt 


P.Rev. suggests two oil sources in addition to sesame, castor, and 
saflower The oil section begins by giving the prices of the oil 


seeds in descending order 





sesame 8dr 
castor 4dr 
safflower 1 dr 
gourd’ 4 ob. 
linseed! 3 ob. 


Next, the price of the oil itself is given, Though it was corrected to 
read 48 dr. for each oil, it originally read 48 dr. for sesame and 
safflower, and 30 dr. for castor, gourd, and lamp oil (éne/.A0zytov has 
replaced linseed). Thereafter, sesame and castor are frequently 
mentioned while the other three are mentioned infrequently 





lower 16 times 


gourd 9 times 
linseed 3 times (+ medAdzviov 3 times) 





Only sesame and castor are specified in cols. 60-72 for crop pro 


duction in the nomes 

Nowhere else in the papyri or in any ancient source is gourd 
seed oil!® or linseed" oil attested. Perhaps P-Rev. regulated gourd 
s being taken to protect 











seed and linseed because every prec 


P. Rev. does not mention olives as a source of oil, though it does regulate 


importing oil (see bel 

tion of KohOKUY not secure. Pliny Nat. 20.8(14) classes it with 

leaves spread on the 
be picked when it turns 
neynthi 





ucurbita; Dioscorides 4.176(178) says that 
and bitter, and that it must 
5K has been identified with Citrullus c« 








maxima L., a squash, The latter, however, was 
of the new world. Until more 





before the disc 





d gourd, a term which designates an 
wis types of melon, squash, and cucumber 
02-03; LS} p. 973; EB" 9.5 
is still used to produce cloth and is now 
¢ linseed oil. Pliny Nat. 1-6(1-25) 

J its characteristics. ‘Theophrastus HP 3.18.3 describes 
‘eds, Galen 19.742 says that linseed may be substituted for 
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P. Lond. Vil 2172.26: P.Mich. 150.2; P.Rev. 39.6; 40.10, 12; 53.22: 

18 (= 59.21); 58.2 (= 60.5); PSI IV 402.5, 11; 434.3; VI 
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Introduction 


the oil industry and the government's interests. In the event someone 
ht he could obtain oil from gourd seed or linseed and not be 
subject to governmental control, the oil law was written to include 








gourd and linseed in its provisions. Apparently for the same reasons 
animal fat was regulated lest anyone melt that to obtain oil.'* Without 
other evidence to support the references to gourd seed oil and 
linseed oil in P.Rev., it cannot be assumed that these oils'were in use 
in Ptolemaic Egypt 

Linseed oil is today the most important of the drying oils.!® More 
linseed oil is currently produced than sesame, castor, or safflower 
And attention has recently been drawn to the seeds of the gourd 
family (Cucurbita species) as a valuable domestic source of oil.2” 

Several oils were in common use before and after Ptolemaic 
vere widely used in P 









Egypt: ben and balanos oils* 





onic Egypt 


2nd cent.: P.Tebt. 1131 (see ZPE 41 (1981), pp. 263-69); III pt. II 1093.6, Ist cent 
BGU XIV 2449,66(?). Roman: BGU IV 1120.13; P,Berl.Leihg, 18.15; P.Hamb, 199.8; 
P.IFAO I1 7.8; IIL 14.7; 37. passim; P.Lond. V 1881.3; P.Mich. Il 123v(6).36; (7).26: 
P.Oxy. XXIV 2423r(ii).23; P.Prine, 11 39.4, 8; P.Ross.Georg. II 19.14; 41.5; P.Ryl. 1V 
629. passim; 630, passim; PSI XIII 1338.9; P.Wash.Univ. 52.12; SB VI 9017 xiii.9 
9408(2).87; 96; O.Fawdkhir 13.9. Gourds were grown in Egypt b 
Pt iod, but there is no ¢ e that the seeds were pressed for oil 


Woenig, P 203-4; Keir 


























The occurrences of are {.: BGU VIL 1523.1, 4-5; P.Cair.Zen. 
II 59292,paysim; IV 59730 (see P.Lond. VII 1991); P.Lond. VIL 1991.79, 10: 
1904,passim; 1995,passim; P.Mich. 1 26.4; P.Rev. 39.7; 55.6; 57.19 (= 59.22); P.Tebt. 
IIL pt. 1769.13, 46, 48, 78. Ist cent.= BGU XIV 2449.2 oman: BGU XUIL 
2327.14, 16; P.Coll.Youtie I 80,17 (= P.Oxy. XLV 3955); P.Mich. VI 521.17 
P.Mil, Vogl. VI 276.11; P,Oxy. 1 103,13; PSI VIII 959.18. ‘This 
both before, during, and af 































hearing on the possible production of Knseed oil. CF. F- Olek, “Flachs,” RE V1 (1908) 
cols. 2495-84; Woenig, Pflanzen, pp. 181-89; Rostovtzelf, SEHHW, p. 377; J. Grant 
A Note on the Materials of An c From Early Times to the 
Fall of Ancient Empires, vol. 1 of A History of Technology (Oxford: Clarendon 
1954), p. 448: R. Patterson, “Spinning and W The Mediterranean Civilization 
and the Middle Aj pl, Hof A Hi y of T Oxf « nel 1956) 
p. 19 

P.Rev, 50.14-19 makes the s: f, storing of, or melti f animal fat illegal 
Textual and arch gical eviden is plenti the e of anin fats in 
Pharaonie Egypt (Lucas, Egyptian Materials 7-98, 330), but for Ptolema 
Exypt the opposite is true. Butchers are Frequently mentioned in the papyri but nc 
Beferences'to the procesting Din place of ofl occut! The 
word axéap occurs a total P.Cair.Zen. 1 59176.183 (f 
launching boats), IV 59703.2 ey dund eater) ahia BCaRTEL 





43.5 (for a boat 
Vaughan, Oil Sec 








Eckey, Fats and Oils 3-6 
' Lucas, Egyptian Mat op. 330-31 
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radish seed oil and vegetable seed oil were common in Roman 
Egypt; but these oils are without evidence in Ptolemaic Egypt. 
Poppy seed, once thought to be a source of oil, is unattested as an 
oil source 

The sources of oil treated in this study are therefore four: castor, 


sesame, olive, and safflower 





§3 Oil Seed Agriculture 

The success of agriculture in Egypt, and hence the prosperity of 
the entire economy, depended on the Nile River and in particul 
its annual flood.** Without the Nile, Egypt would be an uninhabitable 
and infertile desert 

On account of the summer rainy season far to the south of Egypt, 
ne, but the maximum flood level, as much 





on 





the Nile began to rise in 
as 15 m. above normal, was not reached until mid-September. By the 
end of October, however, the river was back within its banks and 
agricultural work could begin. Some fluctuation was possible both in 
the extent of the flood and in the dates when it overflowed its 
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banks.” Consequently, a few floods have been so significant that 
famine threatened the population of Egypt.2* 

The Nile at flood stage benefited Egyptian agriculture in im- 
portant ways: water, normally confined to the river bed and only 
elevated to the surrounding land with great effort, was widely dis- 
tributed throughout the Nile valley; this distribution of water pro- 
vided not only the necessary moisture, but deposited a fertile silt that 
renewed the land. Because the flood was an annual event, the 
moisture and fertility of the soil were revived each year 

Irrigation. It was not enough to allow the flooding Nile to come 
and go as it pleased if the agricultural potential was to be realized 
One soaking per year was hardly sufficient moisture for most crops 
Thus, elaborate systems of basins to retain the water, canals to 
transfer the water, drains to remove excess water, and lifting devices 
to raise the water supply to higher elevations were in use in Ptolemaic 
Egypt.” If these irrigation devices were carefully administered and 
maintained, the benefits of the Nile provided for an abundant harvest 

For the Fayum, evidence exists in the Zenon archive of extensive 














work of constructing new irrigation systems. Because of below-sea 
level elevation, the Fayum held the promise of growing crops that 
would not be dependent on the flooding of the Nile since water 
could be channeled in year-round. Thus, numerous dikes, drainage 
ditches, and canals were built to bring water to a larger area of the 
Fayum; at the same time, brushwood and trees were cut in order to 
reclaim as much land as possible for agricultural crops. 

Crop Seasons. On the land subject to the Nile floods, crops 
were usually planted in October, November, or December after the 








or the time of the Nile floods, see D. Bonneau, Le fise et le Nil, incidences d 
irrégularités de la crue du Nil sur la fiscalité fonciere dans [Egypte grecque et 
romaine, Publications de Tinstitut de droit romain de Tuniversité de Paris, n.s. 2 
Paris: Editions Cujas, 1972), p. 9, nn. 2-3, 

E.g. while the Jews were in Egypt, Gen 41 and e.g. in 48 nc. under 
Cleopatra, Suetonius Aug. 18.2 

On irrigation see P.Tebt. III pt. 1 703.29-40; Rostavtzeff, SEHHW 1, pp 5 
















W. Willcocks and J. I. Craig, Egyptian Irrigation, 3rd ed. (New York: Spon and 
Chamberlain, 1913); W. Kosack, Historisches Kartenwerk Agyptens (Bonn, 1971 
K. A. Wittfouel, Oriental Despotism: A Comi Study of Total Power (New 
Haven: Yale, 1957); and Cooper, “Rules for pp. 58-57. On the lifting 
devices, see Crawford, Kerkeosiris, p. 107 n. 3, a wvtzeff, SEHHW, pp. 363-64. 

Rostovtzell, Large Estate, pp. 59-69; on the Fayum, see Johnson, Roman Eaypt 
pp. 10-12, and the excavation reports (on the irrigation system), G. Caton-Thompson 
and E. W. Gardner, The Desert Fayum (Royal Anthropological Institute, 1934), 
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flood receded; harvest then came in the spring! Temperatures 
throughout the winter months were temperate enough for most crops, 
though in modern times January may bring cool nights (as low as 
8° C) to Cairo. On lands of higher elevation that were not inundated 
by the flood and that were irrigated manually, and on lands in the 
Fayum irrigated by canals, crops were not limited to the winter 
growing season. As will be demonstrated below (ch. 3 §7, pp. 63-64), 








a two-crop season of sesame was accomplished in some parts of 
Ptolemaic Egypt, and in the Fayum, wheat was planted twice per 
year. Crop rotation is also attested for Ptolemaic Egypt; thus, there 
was some effort to prevent the soil from becoming exhausted by 
planting different crops from year to year.** 

Since the construction of several dams on the Nile in this century 
Egypt is mostly under perennial irrigation rather than the annual 
flood. Hence three growing seasons are possible, depending on crops 
and location» Grains are planted in October and November and 
harvested in April and May; rice and cotton are planted in the spring 
and harvested in September and October; a few crops that need only 





a two-month growing season are planted at the beginning of October 
and harvested at the end of November, The first of these seasons is 
still the most commonly utilized; the last accounts for only 17% of the 


crop totals. 






Implement zh no mention of agricultural implements 
has been found in the p: 


for centuries in the cultivatic 


»yri concerning oils, most of the tools used 





f Egyptian crops were in all proba 
aic times for the oil seed plants.** 





bility also employed in Ptole 








Likewise, the tools of Roman farming for which ample evidence 


exists also suggest the sorts of implements used in Ptolemaic Egypt 





Sel andwirts pp. 138-40, lists 33 papyri that for the most part report 
a fall planting, 
HA in Baedeker, Exypt and pl 





P.Cair.Zen. 11 59155 


Schnebel, Le awford, Kerkeosiris, p. 116 n. 6. 








H. Lyons in B: p. Ixxv; D. N, Wilber, United Arab 
Republic: Egypt, Its People, Its Society , Its Culture (New Haven, HRAF, 1969) 
R zeff, SEHHW 1, p. 364; Schnebel, Landwirtschaft, pp. 120-82; for the 
tools of earlier Egypt, see W. C. Hayes, The Scepter of Egypt: A Background for 
the Stud Antiquities in the Metropolitan Museum of Art, Part I 





The Hyksos Peri om (1675-1080 w.c.) (Cambridge: Harvard 
University, 1959) 


K. D. White 
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The more advanced agricultural machines described by Cato (Agr.) 
were, however, apparently not in use in Ptolemaic Egypt, to judge 
from archaeological evidence.> Because the design of Egyptian tools 
tended not to conform to the designs most common in Europe, 
implements described in literary sources, which are valid for Italy, 








may not have been in use in Ptolemaic Egypt 

In general, the tools for oil seed cultivation were a plow for 
loosening the soil and preparing it for planting, a hoe for loosening 
and clearing the land for planting, a rake for covering the seed, and a 
sickle for harvesting the crop.” The plow was two or three pieces of 
wood joined together, one attached to an animal to pull it, one (often 
iron-tipped) to turn over the soil, and one as a handle for the 
cultivator. The hoe was usually two pieces of wood in an inverted 
V-shape, one part the handle and the other the blade for loosening 
the soil; the two parts were normally held together by rope. The rake 
was all of wood with notches carefully cut on one side of one piece 
and a wooden handle attached 

The sickle was a piece of curved wood with a groove of 
approximately 40 cm. for flint teeth or an iron blade. These primitive 
yet functional tools continued in use into the early part of the present 
century in much of Egypt. 

Measures. Particularly obscure and confusing are the quantities 
ed in the papyri for seeds and oils. When the Ptolemies arrived in 
Egypt, they found in place a totally different system of measures 
than that to which they were accustomed. Typical of the Ptolemaic 
administrative approach to the native population, the local pro 
cedures were in the main not replaced by the Greek system of 








measurement; on the contrary, the Greek system was adjusted to 
accommodate the peculiarities of the already complicated Egyptian 
system. Greek and sometimes Persian terminologies were retained 
but on Egyptian standards. Capacities differed according to types of 
goods, though the same terms were normally used. Thus, there is a 
frequent lack of uniformity: the capacities known for Greece do not 
apply to Ptolemaic Egypt, though the terminology is the same 
capacities for wheat and wine may or may not be the same as that 
for sesame seed and castor oil."! In spite of the difficulties regarding 





W. M. F, Petrie, Tools and Weapons Illustrated by the Egyptian Collection in 

University College, London, and 2,000 Outlines from Other Sources (London: British 

School of Archaeology in Egypt, 1917), ¢ 
The most helpful discussion is by Petr 

preceding note 

" H. Lyons in Baedeker, Egypt and the Sudan, p. lxxv 

"| Rostovizeff, SEHHW Il, pp. 1296-1300. 
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measures, it is possible to make some determinations, albeit with 
uncertainty 

‘The standard discussion of Ptolemaic measures has been 
Wilcken’s,” though it has been improved by numerous studies. On 
the basis of his work and more recent work," the following measures 
and equivalencies will be used throughout this study of oils 


Area: 
1 Gpoupa = 100 square mize1g = 23 ha. = .57 acre 
Liugerum = 2 square actus = .25 ha, = .62 acre 


Dry capacity 
1 apraBn of 40 yoivexes = 43.121 1 
L yoiviE = 1.081 
1 modius of 16 sextarii = 8.75 1 





2 bu.* 


Liquid capacity 
1 perpntiic of 12 y6e¢ = 39.39 1 
1 perpntiic of 6 yoe¢ = 29.55 1 
1 yois = 12 xorbAat 





1 Auteddiov = Yo petpntis = 3 666 


U, Wiloken in O.Wilek. I, pp. 738-80 

A. Segré, Metrologia ¢ circolazione monetaria degli Antichi (Bologna: Nicol: 
Zanichelli, 1928), pp. 20-28, 497-508; for corrections of Segré, see O. M. Pearl, “Vari 
Papvrologia,” TAPA 71 (1940) 372-90; very helpful is Pap. Lugd.Bat. 21b, pp. 548-52 





see also Cra 12 n. 2; for Roman measu 
R. Duni 
‘Cambr 
Gensor: On Farm 


J the Roman Empire: Quantitative Studies, 2nd ed. 


1982), pp. 369-72, and E. Brehaut, Cato th 
w York: Columbia, 1933), p. xlvi; see also the next note 
Jones and Shelton, though at odds on some 






« Several recent art 

tails, are improving our of the dry measures in the papyri: Duncan: 
Jones argues for a stable choi. measure and varying sizes of art; Shelton sees the art 
is a reasonably stable quantity and the choi. as Yw of the art, R. P. Duncan-Jone 


The Choenix, the Artaba and the Modius,” ZPE 21 (1976) 43-52; “Variation it 
Egyptian Grain Measure,” Chiron 9 (1979) 347-75; J 
ZPE 9A (1977) 55-67; “Two Notes on the Artab,” ZPE 42 (1981) 99-106; ef. J. Jahn 
Zum Rauminhalt von Artabe und Modis castrensis,” ZPE 38 (1980) 223. 
Additional bit above articles. Shelton's calculation of the 
equivalency 2 [1981] 101). 


Wilcke 





‘on, “Artabs and Choenices, 
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§4 Oil Factories 


ed in modem oil industry” vary accord: 
ing to oil source and country. The variety of techniques, however 
involves a series of standard steps. If a harvest has allo 

matter such as twigs and leaves to become mixed with the seed, the 
seed must first be cleaned, usually by machine. Next, the hulls are 
removed from the kernels in decorticating devices, and then the 
meats are crushed by heavy iron rollers. After being cooked for at 
least an hour, the seed is pressed by hydraulic or screw press. The 
hydraulic press applies pressure to a quantity of the seed pulp at 
about 350 kg. per cm. and extracts all but 5-8% of the oil. The screw 





The techniques empl 


ed foreign 











press, a steel worm revolving inside a long steel barrel, applies 








pressure at about 4,000 kg. per cm. and extracts all but 3-5% of the 
oil. Sometimes solvent extraction will be used after the hydraulic or 
the re 


screw press. This involves soakin ining seed cake with a 








s evaporated 


of the oil available 


solvent that dissolves the oil; after extraction the sc 
out to leave only oil. By this method virtually 1004 
in vegetable seed is extracted. The final step is refining. Depending 








on the impurities and moisture present in the oil, any of several 
processes may be used. The oil may be treated with alkali; or it may 
be agitated with water, separated by centrifuge, and then sprayed 
into a vacuum dryer. These processes produce a dry, pure, and 
bleached oil suitable for food or industrial products 

Before modern advances in technology, oil seeds were com. 
mercially processed largely by manual labor, with stone crushers 


driven by animals, and with lever sses. In some countries these 





methods are occasionally still in use 
Literary Evidence. From several sources we learn 
the ancient methods of making oil. Rega 


uch about 





Jing castor, we have the 





following descriptions 


Herodotus Va 
2.94 Castor seed is processed in two ways: it is either 
pounded and then pressed, or it is boiled and the 

oil from it is collected. 
Dioscorides Ip 
1.32(38) Castor seed must first be spread out to dry in the 
sun until the shells break off. After it is pounded in 
water until the moisture has 





a mortar, it is boiled in 


F Emory/Wolf, Study of Practices, pp. 13, 28; Weiss, Castor, Sesame, and Saf 
Rower, pp.7 


® Weiss, Castor, Sesame, and Si 











above 


( 


Next 


4.161 (164 


yy Nat. 





boiled away 
stored. 
volves cleaning it, 


bags. 


Vegetable Oils in Ptolemaic Egypt 





grindi 


The oil can then be skimmed off and 


The Egyptian method of preparation in. 
ina mill, putting it in 


and squeezing it in a press 


After castor seed is hulled, it is pressed to obtain 


oil 


Ip 


Castor seed is boiled in water and the oil is 
collected. In Egypt it is salted and pressed 


citations is as follows: 


cleaning 
hullin 


pounding 





mortar 
grinding 
mill 
pressing 


press 


Inly one description of 5 


Pliny Nat 


18.23(98; 


For olive oil production, there are several detailed descriptions. 
Olives were first cleaned and then dried for no more than three 
hey were softened either by soaking in water or by a slig 





that sesame seeds were 


sesame oil makers shook a neig] 


xadaipo 





x61 








aaHbo 





Spyavov 





(@, Gmoppiyvopt 


0, GnoOAipo, &KOiPo 


The terminology for the processing of castor as it appears in the 


exprimo 


‘ocessing sesame is extant 


Sesame seed is first soaked in hot water, next it i 
rubbed to loosen the hull, and then it is placed in 
cold water so that the chaff floats. Thereafter it 
must be quickly dried in the sun to prevent mold 


From Mesopotamian sources more ¢ 
© oil. Sesame seeds were first mashed, then either pressed t 
the oil would float to the 
25b, 68a), it is reported 
ad out on a roof to dry, and that some 
bor's villa when they crushed the 


obtain the oil, or placed in hot water so the 
surface.” And in the Talmud (Baba Bath 











y Nat. 15.6(20-23) 


an be learned about producing 
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pressing. Then they were crushed in one of four different kinds of 
mills: mola olearia, trapetum, solea et canalis, tudicula. The trapetum 


for example, was a dual action heavy stone mortar; two large convex 








millstones (orbes) turned on a long wooden axle (cupa) inside a 
stone base (mortarium). Finally the crushed olives were pressed in a 





lever press or lever and screw press. The press consisted of a lever 
i 


(prelum) anchored at one end; under this end the container of olive 








pulp was placed. The c 





ner end was then forced down to apply 
pressure to the pulp. 

Pliny Nat. 18.7 
in the previous 100 years;*! the old style used ropes and lea 





317) describes the 











to apply pressure to the lever, but more recent inventions used an 
upright beam with spiral grooves (screw) that applied the necessary 


bpressure as it was turned. 





Based on these descriptions, especially the exact detail of con 
struction given by Cato, an oil factory's equipment and manner of 
operation can be reconstructed.'* To what extent the information 
from these later sources is 


informative on Ptolemaic I ot must 


er evidence 





however, be controlled by F 


Archaeological Evidence. Of the trapetum, good examples 








have been found at Stabiae, Boscoreale, Oliaro, and Casa di Miri 
For the mola olearia, the Rondanini 
tation.® This is, however, the ex 





clief provides a clear represen 


tof the evidence, and for the rest 





of the ancient world, no examples of complete presses have been 
found. Only press-beds, mortars, and mills are attested 


Papyrological Evidence. Selected Roman papyri provide sig 











nificant information about oil presses.® The terminology in these 
1 "The design of ofl presses and wine { rly. tha’ euiney, Gato Ages 19 
ives the differences in di for the grape and olive press 
A. G, Drachmann, “Ancient Oil Mills and P Det Kgl. Danske Vidensk 

heres Selskab., Archacologisk-kunsthistoriske Meddelelser, 1.1 (Copenhagen: Levin 
nd Munksgaard, 1932); E. Besnier, DarSag, IV, pp 9, “Olea, Oleum”; K. D. 
White, Farm Equipment of the Roman World (London: Cambridge Univ. 1975) 
Dp. 225-33; cf. L. A. Moritz, Grain Mills and Flour in Classical Antiquity (Oxford: 





Clarendon, 1958). White's i. bot bo swrongl 





thinks that the olive pits were sing. As noted in 
eh. 4 §1 the oil in the pulp that it i 
Tinnecessary to rem: t suggest that 





the pits were removed, bi 
sa 


crushed, Drachman 





it correctly; the pits 
» Drachmann, see pr 
Moritz, see note 52 





e; and W. R. Patton and J. L. Myres, “On Some Carian 











ind Hellenic Oil Pre JHS 18 (1898) 209-17: they note numerous examples of the 
Stone trough that collected the oil fron reins Sea below 59! ele! 
® Chrest.Wilck. 176; P.Fay. 95; Stud.Pal, XXII 177; P-Oxy. LI 





9639. For a par 
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papyri, though sometimes not securely identified, provides a picture 


of the oil pressing equipment in use: 





oil factory Haobpyiov 
mortar Oveia 

press Spyavov, unzavi (ERarovpyeey}) 
equipment émoxevt 

axle doy 

axle-box yowwrxic 

beam Soxdc, dpoc (?) 
prop Epeiopa 

tool EvAuKov apyanetov 
kettle yahxiov 

worker that rubs — tpiBevc 

mill stone (? otpoBihos 


mill stone KG.aBoc 
Though it may not be possible to match up all the parts of the oil 
factories in Roman Egypt with the descriptions in literary sources, 
the similarity of equipment is apparent. (PSI IX 1030 reveals that an 
olive factory could be part of a private house and that its equipment 
was made from \ 





d and stone 

P.Rev. is the most informative Ptolemaic papyrus on processing 
oils. The regulations on oil factories and oil workers are numerous: 
each mortar was required to process one artaba of sesame per day 
four of castor, or one of safflower; each factory was to be registered 
with the government, and when not making oil, the equipment was 
to be locked up; oil workers were not allowed to move from nome 
to nome; etc. These regulations are given principally in columns 
44-47. The following terms occur in P.Rev. for oil production 





oil factory Paobpyiov, tpyaothptov 
workers EAaiovpyoi 

mortar BAwoc 

pounders xoneic 

press naTi\ptoy, Spyavov 


equipment KaTaGKEUT 


P. Honigst h in Oberigypten,” MDAI Kairo 18 
pp. 70ff; and D. Bonneau, “Prog 


renouvellement de bail d'une huile 
itti in onore di Orsolina Montevecchi (Bologna: CLUEB, 1981), pp. 
other references to oil factories in P.Rev. are: 49.6, 13, 16; 50.20, 23-24 
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On the basis of this information from P.Rev. and on other Ptolemaic 
papyri, in comparison with evidence from Roman times, the basic 
workings of the Ptolemaic oil factory can now be determined. 
Preparation of Seeds. P.Rev. 39.8-12 provides the oil seed culti 
vators an option and a surcharge if they choose the option: if they 
prefer not to deliver to the oil factories seed that is ready for the 
mortars (6Ap0c), they may turn in seed as long as it has been cleaned 
with a sieve (Ka®aipew Kkooxiver); but for the more thorough clean: 








ing (anoxé0apoic), which will be necessary before it can be crushed 
they are to measure from the thresh 
additional seven artabas per 100 of sesame 





or (Gd thi Go) an 





nd castor, and eight of 
safflower. This passage suggests some essential steps prior to oil 
production 

Some light threshing of oil seeds is to be expected to release the 
seeds from the pods (below, ch. 3 §1, p. 57). Thus, the mention of 
threshing floor in P.Rev. is consistent with other information. The 
idea that oil seeds would be threshed was too quickly dismissed by 
Grenfell:’" he thor 
und in support he noted P.Rev. 41.19 
allotted xd tijg Gu, and P.Petr. I 38a.23 where it is reported that a 





ht Gos would here only be a place of storage 








here seed for planting is 


threshing floor was being used to store hay. It is possible that a 
threshing floor might become a temporary storage place, but that 
does not mean that it was not also a place of actual thres 





1. A. threshing floor is distinguished from a granary 
(@noavpdc) in several papyri 

Dioscorides 4.161(164) reports that castor seed is hulled 
(nenitn) 

P.Rev. indicates that sesame seed needed t 
ated from something (probably chaff) ths 





9 separ 


sieve would 





remove 
4. Modern practices, in some cases, include threshing. 


Therefore, oil seeds were probably threshed as the term Gos 
suggests. It should be noted that a threshing floor does not necessarily 
involve animals dragging heavy sledges, however appropriate that 
may be for some grains. Pliny Nat. 18.7 
means of threshing, including flailing 
Sifting is a logical step after threshing. Galen 13.953 specifies that 





298) describes various 





oil to be used in medicine must have no leaves (@AA0%c) in it when it 


Grenfell, Revenue La 
P.Fam.Teb. 44.8; 45.6; 47 


126; ef. Seh 
P.Tebt. Ul 
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is manufactured. In addition to P.Rev., several papyri suggest that oil 
seeds were sifted. P.Cair.Zen. II] 59494 is a report of Petearmotis. 
who calls himself a sifter (kooxtvevtijs). He includes sesame and 
castor in his report of sifting. P.Cair.Zen. 1V 59732 is an account of 
1,580 artabas of sesame in three different grades: 














KaOapév 1,311 art 
oKupanov 250 art 
dndéonotov 18 art. 


The last entry is of sesame that had been sifted." A Roman text 
(P.Ryl. Il 168.12) describes a rent payment in vegetable seed as véa 
kaapa Gdoha xeKooxivevpéva. Sifting is especially common for 
grains: a formula for quality control required before the grain could 
be removed from the threshing fl 


ixpiWov 





joor reads: véov KaQapov &Sohov 





‘oaktvenpévov 


According to P.Rev. 39, sifting is the minimum requirement 





of each cultivator; but a more thorough cleaning (dnoxa0apatc) is 





y three other 





required before the seed is ready for crushing. O: 
occurrences of anc 1, each in a context of 


seeds or grains, and none with any indication of the specific nature of 


GBapais have been fo 





the process.” A suggestion for the anoxdQapaic is the use of a water 
bath. Dioscorides 1.32(38) mentions simply that they clean it 
kaOaipw), but Pliny Nat. 18.23(98) mentions putting sesame in cold 

‘air.Zen. LV 


water to separate the chaff from the seed. Also, P.Cai 
59562.18 mentions ten artabas of sesame seed that had been washed 





(nemdupévov), though this sesame wa 





probably not to be pressed for 
intended for a festival 
Perhaps, then, the éroxé@apotc referred to washing the oil seed. 


its oil since it was listed among some foods 








Cf. P.Mich. 131.15; and P.Cair.Zen, 111 59494.16 
The only known occurrence of this adjective; from the verb dnoayGo. 

P.Orxy. 1 101.37; VI 910.32: 988; VIL 1040.14; VIN 1194.11; XVIIL 2188.5; XI 
P.Princ. III 147.23; PSI V1 739.20; P.Fuad.Univ, 43.42; P.Mert, II 68.26. Sec 
L. A. Moritz, Grain Mills and Flour in Classical Antiquity (Oxford: Clarendon, 1958) 














pp. 159-60. 
P.Cair.Zen. Il 59292371; P.Lond. VI 1995.175; Chrest.Wilck. 1 198.19. Many 
»eeurrences of xd@apaic have been found, especially in the thied century s.c.; four 
currences are in reference ti ne: P.Hib. 1 119.19; P.Tebt. III pt. I 844.3; 
1010.3; P.Lond. VII 1996.43; only t ‘eurrences are later than the third century 


Bc; P.Ryl. 7 


often associated wit 





nd P.Lond. 111 








Kadips  KOGKIVEUTIKOV 
P-Petr, II1 76(y)ii.1; 81.4; 87a(v)i.13, 20, 
9 et suepe: P.Tebt. 1 61b.392; 72.393; 92 10, 





1294.14: P.Lille 2 
III pt. 11 837.10; 8: 
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In P.Cair.Zen. IV 59670, a quantity of oil seed that ha 
aned is called xpotdvoc punapod. LSJ ¢ 
s. With support from a bilin, 
od as the 


1 not been 
pd¢ here with 





es por 








wypdtiot ext, it can be shown 


that punapdc should be underst 





of xaGapdc.* This 






fits well with the foregoir f cleaning the 





haps 





the linking of purapéc with GSeypdtictoc has some 1 
with a different result; for when the seed was clean, it was verifi¢ 
stamped. Thus GSetypéniatos, like pu 

clean. Support for this is in Pap.Lugd.Bat. 13 wher 


ten artabas per 100 is assessed for Serypattopov. The f 





¢, indicates oil seed not yet 





1 surcharge of 








int was not 
the cost of stamping but of cleaning; as in P.Rev., the surcharge was 
for dnoxd0apo 

Production of Oil. Two terms in P.Rev. are used for the oil 


















factories: épyaothpiov and é The term épyaoriptov, 
meaning oil factory, is exclusive to P.Rev.,°* while thavodpyiov is 
found in several Ptolemaic 

The first stage of processing in the oil factory is suggested by 
P.Rev.'s use of 5dj10¢ and xoneic. The need for this crush of the 
seeds is confirmed by literary sources and by modern processing 


practices, Further, evidence exists that the seed was rubbed by hand 
P.Col. 111 53.3 has Aekéavran tA yeipt. As noted for Roman papyri 
1 worker is called tpiBeis, and Pliny Nat. 18.23(98) says that sesame 
seed is rubbed (confrico 

Evidence for the number of mortars at mes from 
P.Tebt. III pt. 11 844 (below, ch. 3 §9, pp. 67-68). A factory reports 


the amount of sesame processed: in one month as much as 188 


factory ¢ 








artabas were manufactured into oil. On the basis of the requirement 
in P.Rev. 46.16 that no less th 
r, if this factory met its 





ve artak srocessed 





per day at each mor 
mortar, it had six mortars. 
Secondly, the crushed see 








js were pressed. P.Rev. hi 


emples, while Spyav 








notipiov™ refers to the presses held by 


P.W, Pestman on Pap. Lug, 
* In the Zenon archiv a 
P.Cair.Zen, 11 5919.6; [11 5 
In other Ptolemaic papyri 
23.19; P.Tebt. 1 111.3; 159; 186 









59742.18; P.Mich. 1 36.10; P.Col. IIL 
t often “gr P.Lille, 19. 











P.Cair.Zen. 11 592237; 5927.9; UL 5412.6; IV 59717.7; P.Hib, 143,7-8; 11 245.8 
P.Lond. Il 227b.7: P.Petr. UL 15; P.Ryl. I 4; PSI AV 438; P.Tebt, 111 pt, I 
$44.16 of OWilck. 1 737.2; 741.2; 74 given for factor 












include: Arsinoite, Oxyrhynehite, Aphrod c 
and Cynopolis; P.Rev. 58.6 (= 60.12 at 
‘utovipyrov is not extant in P.Tebt. IIL a 
CE. Pliny Nat. 18.23(98) ite Bid 


ly in P.Rev. am 
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occurs in other contexts. What difference this suggests, if any, is 
unknown. The papyrological evidence, at least, suggests that Ptole- 
maic oil was produced by pressing and not by boiling as Herodotus 
and Dioscorides report. The only other term for the equipment of 
he oil 


ie 
3. In 





Ptolemaic oil factories is katacxeut, occurring only in P.Rev. T 
workers are called éha.ovpyoi in P.Rev., and in P.Tebt. 1 5.1 
UPZ 1 119.35, they are called uxtoupyoi 

Information about Ptolemaic oil factories is not extant in the 
detail that literary sources or Roman papyri provide. It is sufficient to 
demonstrate, however, that they were processing the seed in basically 
the same way. Note the following parallel terms for oil production 


Ptolemaic papyri Roman papyri Literary sources 





Eaobpyiov ®avobpyiov 

Apc Oveia dhpov 

Ko Korte 

deaiver tpipevs confrico 

inatiprov dmindu, anoO2iBoo 
éxOiBo, exprimo 

dpyavov Spyavov dpyavov 

KataoKeut MOKED! 


§5 Unspecified Oil® 


Numerous occurrences of fia.ov in the papyri stand without an 
adjective or an explanatory context. Grenfell, relying on P.Rev 
concluded, “Where &Aa1ov is found in the papyri of this period 
meaning one kind of oil, the presumption is that sesame oil is 
meant.” More often than not, editors have followed Grenfell’s 





lead.7 Some exceptions are Rostovtzeff (“The term aiov [is used] 
in the accounts... for all the vegetable oils””!), Turner (he takes 


#ha.ov as olive oil in a third century B.C. papyrus”), and Tait 





An earlier version of this section, dealing only with the third century B.c., is in Atti 
del XVII congresso internazionale di papirologia (Naples, 1984), pp. 1318-23. 
Grenfell, Revenue Laws, p. 132 
E.g. Westermann and Kraemer on P.Corn. 1; Grenfell, Hunt, and Smyly on 
P.Tebt. 1 116; Reil, Beitrge, p. 138. 


© Rostovtzeff, SEHHW I, p. 356. 
E. G. Tur 





r on P.Hib, 11 248 (p. 157); I have also previously argued that EAatov 
lifying adjective meant olive oil: “Oils in Ptolemaic Egypt: The 
Provisions of P.Rev. in Light of the Papyri” (Ph.D. diss., Duke University, 1977) 
pp. 85-87. 
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“Ex a.ov as is generally recognized can signify either ‘olive oil’ or ‘oil’ 





in general”) 

Essential to conclusions about the oils of Ptolemaic Egypt is a 
determination of the semantic range of @ia1ov. On the basis of the 
oils in use, it is likely that &atoy designated one of four possibilities 
1) any oily substance, without specifying the source of that substance: 

) sesame oil; 3) olive oil; 4) safflower oil. Castor oil, though in 
common use, was always Kixt (below, ch. 2 §6, p. 43) and was 
carefully distinguished from other vegetable oils. 

Literary Sources. Most commonly, EAatoy referred to olive oil 
Some authors, especially in medical texts, attached adjectives to 
#Aatov that removed from Aatov the specification of olive oil: 








Hippocrates 8.306, 308,386 EAmiov pddwvov Va 


ynveiov Ekarov 
Aristotle HA 


Fraov and cehayov Va 


Dioscorides kixivov E.aiov Ip 





GpvySdduvov E).a1ov 


In order to differentiate olive oil from other oils, Dioscorides called 
the process of extracting castor 
ed off after boiling. In the 
olive oil” or 


olive oil EAaov Kowdvy. In describiny 





oil, he used &aov for the oil that is skim: 








1y° “oil.” 





Septuagint, fAa1ov translates either 
Once, Ehatov occurs with the adjective opipywov for oil of myrrh 
(Esther 2:12). Thus aiov sometimes designates oils other than 
olive 


Occurrences in Papyri. ‘The list of Ptolemaic papyri mentioning 
#iaov (see appendix B) includes numerous accounts, receipts, and 
letters. Most frequent, especially in the Zenon archive, are lists of 


various supplies in which £.a1ov is found without specification 

In P.Rev., Ehaiov occurs thirty-four times (see table 1): Ehavov 
can mean sesame oil when an adjective or a context so indicates, it 
can mean olive oil in the sense of imported oil, and it can refer to 
more than one oil 

In the Zenon archive, fifty-two documents mention fAaiov. In at 
least twenty-four of those documents there is no indication of which 
oil is intended. This is true in a few cases because the texts are 
fragmentary, but in most cases because 4a1ov was simply given 


W, J. Tait on Pap.Lugd. Bat. XX 25. 
CE. Till, Arzneikunde, pp. 50-82 
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Taste 1 Occurrences of édaiov in Third Century Papyri 














P.Rev. Use of term Number of Times 

1. Refers to three or more oils designated in 
the context 4 

2. Refers to “oil” in general 6 
3. With the adjective onoduvov 6 
4 Context indicates sesame oil 3 
5. In the phrase €Aatov Kai xixt 5 
6. Inthe phrase EAaov onodptvov Kai Kixt 1 
7. With the adjective Eevixdy 2 
8. Context indicates foreign oil 5 
9. Distinguished from xixt in a list 6 

Zenon archive 
1. With the adjective anodyuvov 1 
2. In the phrase &atov Kai Kix 2 
3. Context indicates foreign oil 6 
4. Distinguished from xixt in a list 5 


5. With the adjective dupaxivox 
6. With the adjective Aevxé 
7 In a list that mentions olives 





Other papyri 





1 In a context of sesame 1 
2. Inthe phrase &mov Kai xixt 1 
3. In the phrase Ehaiov onodytvov Kai KiKt 1 
4. Context indicates foreign oil 2 
5. Ina list that mentions olives 1 
6. Distinguished from xixt in a list 6 
7. Froma vineyard (tinehoc \ 





without specification. For the occurrences of £Aatov that may indicate 
a specific oil, see table 1 

Forty-three other third century documents mention &katov. While 
twenty-nine do not suggest the type of oil, thirteen occurrences 
see table 1 

In the Serapeum archive of the second century, Eda1ov occurs 
twelve times with the adjective onoautvov, nine times in the phras¢ 





provide some indicatio 
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#.avov onodywvov Kai Kix, and twenty times in the phrase ELaov Kai 
Kiet 
Among the forty-three other second and first century texts, one 


reference to Hellenic oil, one to forei ad two references to 





kolpitic” oil are the only designations extant 


Questions about Harv. Sever " 


he fore 





yuestions raised by 





going tabulations are important for understanding the uses of the 


term E.avov 





1. Does €Aatov in a list in which olives are mentioned indicate that 
®Aaov is olive oil? 


Numerous lists record ordinary provisions needed for daily life 








oil, meat, fish, olives, etc.”* Though &.a.ov occurs in the same list that 


includes olives, the two. te are usually separated by other 





necessary commodities. The term EAatov is not likely to specify olive 


oil in such circumstances, any more than a modern grocery list of 





id, they did not 





meat, flour, and eggs means that the meat to be purchased is 





If the authors of these lists had a specific oil in 


feel it necessary to indicate which. 








Does #atoy in a list in which xixt is mentioned indicate that 





avov is castor oil 





in, these are lists of household provisions; sometimes #.a1ov 
is 





occurs in close proximity to «ixt. As indicated above, castor 
always designated xixt; and no evidence has been found that would 
low Ehaiov to include castor oil. Apparently xixt is sufficiently 
unique to merit specific identification, while #aov in these lists is 





3. Does the adjective dupaxivoc with EAaiov specify 


This adjective and a related adjective, 6} 


in the papyri 


K1oc, occur six times 











P.Cair.Zen. IV 59681 oil 958-5 
59682 oil 258-5 

P.Flor, 140 wine Ip 

P.Holm.* 281 vil II-IVp 


E.g, P.Mich. 1 2.10; PSE IV 428. 
17-18, 
See Halleux, Les Alchimistes Grecs, p. 1 











Vegetable Oils in Ptolemai 





Egypt 





P.Tebt. IL z oil II-IIp 
P. Turner 4 oil IIp 


In Dioscorides 1.30(29), dpepaxwvoc describes an oil of particular 
value: EAaov mpdc thy byteia ypHoL Gprotov td dporpiBéc, 3 Kai 
Sp@axivoy Kahodo1.7 And Gal 





13.953 prescribes a concoction, with 
one ingredient being oil that could not be 6paxtwog nor that had 
leaves (8aAovc) mixed in with the fruit when it was processed. Of 
these references, P.Turner 14 provides the clearest evidence: ti 





thaias dnoOArPopevov Exmov thy Evavtiay Keyapnxev. noretrar pev 
yup dppdxwvov oraktixdy. Hence dppdxivos in a context of oil 
designates unripe olive oil 


4. Does the adjective hevxs with EAaiov specify olive oil? 


Dioscorides 1.30(32) describes the process for making Ehaov 
Aevxév: it involves bleaching in the sun, repeatedly pouring from 
container to container, stirring every day, and adding various in 
gredients. Since Dioscorides’s arrangement is topical, he apparently 





intends this process to apply to the oil under consideration, olive oil 
though he does not explicitly limit its application to one oil. Hippo 
crates 8.308 prescribes a cure using aiyoxtiov EAaov AcuKdv. The 
two papyri that mention ao AcuKdv are, however, about imported 
oil (P.Cair.Zen, 59012, 59013). The adjective hevxéc suggests, then, a 
specially refined form of oil, probably olive oil 


5. Does the phrase Ea.ov kai xixt provide identification of fiaLov? 


The phrase Exatov kai xixt occurs five times in P.Rev. and two 


times in the other third century papyri, while Ekatov cnodpuvoy Kai 


xixt occurs twice. Column 41 of P.Rev. provides the following 


regulation: in the event the required amount of sesame and castor 





seed is not planted, the penalty is as follows: 2 dr. are to be paid to 
the tax farmer per each artaba of sesame and castor seed and what 
ever the profit would have been tod €haiov Kai tod Kixtoc, In column 
49, a corrector added Kai xvijKov to Zhaiov Kai Kixt and inserted 
snodpivov after EAaiov; this may suggest that €Aatov was not am: 
biguous with Kai xixt, but by extending the string to Kai KvAjKov it 
became unclear. Also in P.Rev., column 51, the temples are allowed 


Hippocrates, Pliny, and C 





also use dy@éxwvos for unripe olive oil; see LS] for 
lient of various 
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to acquire sesame and castor oil, but a record tod xixioc Kai toi 
#.aiov must be kept. So Grenfell concluded: “thaiov, when coupled 
with xixt, means sesame oil. 3 

Additional evidence comes from the second century Serapeum 
collection which has repeated references to amounts of sesame and 
castor oil for the temple. Twenty-four papyri are petitions by 
Ptolemaios, son of Glaucias, on behalf of twin girls living in the 
Serapeum, for one metretes of sesame oil and one of castor oil per 
year that was due the twins, These allowances were withheld in the 
years 164-62 for 
the allowances reinstated. The two oils are referred to in various 


inknown reasons, and Ptolemaios attempted to have 





ways, sometimes separately, Zhaiov onodnvov and xixt, but usually 
together, EAatov anadpivov Kai Kixt, or most commonly, Ekaov Kai 
xixt. In P,Rev. and in the Serapeum archive, therefore, Ekatov is used 
in the phrase EAatov Kai xixt to designate sesame 

Cognates and Synonyms of Eawov. Several words related to 





#atov are generally used for oil-related matters. The adjective 
#haixdc is a common term in P.Rev. and in other papyri for contracts 
and other things pertaining to more than one of the oils.® Likewise 
the oil factories, the oil workers (haroupyia, ékatoupyéc), and the oil 
dealers (&atoxéxndoc) handle a variety of oil sources, as three 





papyri,"! reporting a delivery of both sesame and castor seed to an 
oil factory, indicate 

Words that can apparently also be used without specific refer 
ence to a particular oil are @.etppa and EhAbyov (or éxehAzviov) 
A gymnasiarch is praised for supplying Gena in SB 7246.19 (U1 





IL #.c). The occurrences of &AAvyvtov (or éxcAAtiyvtov) are 








P.Rev. 40.10, 12 259a 
P.Mil. IL Ila 
P.Tebt. III pt. 11 894 Ila 
UPZ I 101.6 Ila 
I 204.3-5 Ila 
P.Lond. | 21.376 IIlp 
Stud.Pal XXII 56.17 T-Ul 
In the introduction to P.Cair.Zen, 11 59187 (255), Edgar takes Ehavov Kai xixt as 


table oil and lamp oil.” Since xixt was probably not poking and since 





ab 





w could be a general term for oil, th The evidence 





fe, however, argues against Edgar's pr 
Grenfell, Revenue Laws, p. 131 
" Eg. BGU VI 121 8: .atkdv popriov 

P.Cair.Zen. 111 59412; P.Tebt. III pt. 1 844; P.Hib. 11 245, 
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The three uses in P.Rev., however, seem to refer specifically to 
linseed oil, for éxehdizviov replaces EAaov to and tod divor 
onéppatos, perhaps to save space 

Conclusion. A solution for the designation of EAavov is based 
on broad evidence 


1. EXmtov is used as a general term for oil in Greek literary texts 

2. Ehatov is used as a general term for oil in P.Rev 

3. Olive oil or sesame oil is at times specified by appropriate 

adjectives. 

4. ®arov is carefully distinguished from xixt but not from other 
types of oil 


5. The ¢ 


6. Lists that mention Eau 





nates of EAatov apply to more than one oil 
sy often have other general terms: e.g. 








Kpéac (meat), Syov (fish), oF 
7. Mutually exclusive adjectives so’ 


9¢ (grain| 


times modify fAmov, sug 








gesting that EAaov has a range of meaning broader than one oil 
The uses of Zaov, therefore, are three 


1. Itisa sg 
to encompass any or all of the vegetable oils except castor 


ral term for oil with a semantic range broad enough 





2. It designates a specific oil when an adjective indicates that a 
particular oil is intended 


It designates sesame oil in the phrase SAaiov Kai xix 





§6 Imported Oil 





According to columns 52-54 of P.Rev., the government put strict 
limits on oil that was imported into Egypt. It banned the sale of 
n oil anywhere in Egypt except at Alexandria and at the port 





fore 





Pelusium. An individual 
ported oil anywhere in Egypt; but only for his personal use, and only 
if he registered it upon his transporting it out of Alexandria or 


permitted, however, to transport im 





Pelusium, obtained a voucher, and paid a tax of 12 dr. per metr. (the 
taxes collected were to be forwarded to the nome to which the oil 
was destined). Businessmen were permitted to transport oil from 
Pelusium to Alexandria without paying the tax, but they were re- 
quired to have a voucher. As a precaution, tax contractors were 
instructed to have agents posted at Pelusium and Alexandria, to have 
them record all amounts of oil shipped in, and to supervise the 





storage of the oil until it was issued. Penalties are stated at 100 dr. per 
metr. plus the confiscation of the oil for any individual transporting 
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unauthorized oil; and for the businessman who transported oil with 
out a voucher, the penalty was the confiscation of his oil 
Terminology. Two terms in P.Rev. designate imported oil 
Eevixéy and Evpov." Though the terms may differentiate between oil 
from non-Ptolemaic domir 





ms and oil from a Ptolemaic dominion, 
the regulations are the same for both. Other Ptolemaic papyri have 
the terms 








Eevixdv P.Cair.Zen. 59012.12, 93, 104, 114 
59013.13 
59015 58 
59077.2, 9 
P.Lond. Vu 2162.6 
P.Tebt Ill pt. 1 728.8 
pt. I passim early II 











5 early I 
I 228r.2, 5; v.2 135-34 
I 121.100 94/61 
253 96/63 
S6pov P.Hib. I UBiii.3 6.250 
P.Petr ll Wad; bd Ml 
Kpntxév —P.Tebt. IH pt. 9974-5 early II 
Ehinvixéy O.Bodl I 320v.10 I 


P.Cair.Zen. 59015 reports a shipment of foreign oil in Mil 
cf, P.Tebt. Il 248iii.3) and Samian jars. P.Cair.Zen, IV 59544.2 
is a letter to Apollonius reporti 
olives. In the ma 








of 


h the editor says 


the shipment of two petal 





is EXAnvux[Gv] about wh 





letters mutilated but certain.” These references appear to be clear 
indications of imported oil; they are not just bran 





of oil. Syrian and 
Cretan oil occur in connection with foreign oil, and the Maroeti¢ 
harbor at Alexandria and the harbor at Pelusium are mentioned as 
the ports where the oil arrived 

The adjective Kodmtetx6y appears in several papyri from 
Kerkeosiris and has been thought to indicate oil imported from Syria 
P,Tebt. 138.12; 125; IV 1094.3). Grenfell, Hunt, and Smyly proposed 
















and “Syrian toms asse 
from Ptol and those 
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hink a case 
». 1417, and “Foreign Commerce of Ptolemaic E 
Business History 4:4 (1952) 764-68. On Dipov, sec 
the Ptolemies (A Contributi 
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that kolpitic meant oil from Syria on the grounds that P.Rev. cites 
Syria as “the chief source of oil imported to Egypt.”® Additional 
support is in Stephanus of Byzantium who lists kolpitic under 
g in these three texts, however, requires this to be 





ouwixn. Noth 
imported oil. Furthermore, the verbs KoAmttebo and diaxokmitebo in 
P.Phil. 35.22 and in P.Tebt. 709.9 mean smuggle.' Thus kolpitic may 
mean only contraband," and not Syrian oil. Since Ehatov Kai KiKt 
designates sesame and castor oil (above, §5, pp. 22-23), then P,Tebt. 
I 38.12 refers to contraband sesame and castor oil (KoA(mit}Kov 
#®.aiov Kai kixt), certainly not to Syrian sesame and castor oil 
P.Cair.Zen. LV 59583 and P.Col.Zen. | 14 were joined by Edgar 
and published with the conclusion that the letter concerned the 
The decision 
‘om our own 














arrival of a shipment of imported oil at Alexandria.™ 
was based on & otkov which Edgar took to mean 
property (overseas).” Tait has shown, however, that olkoc more 





properly refers to Apollonius’s Egyptian estates and thus not to 
foreign oil 

Amounts, Prices, and Duties. In addition to P.Rev., several 
papyri are instructive on the enterprise of importing oil 


P.Cair.Zen I 59012 259 
The retail value, import duties, and taxes are given for 
various imported goods arriving at Pelusium; two entries 
list a hemikadion of EAaiov Mevxdv valued at 30 dr 
charged a 50% import duty, and assessed two additional 
taxes: one entry lists:a popat* of #kovov valued at 95 dr., 
charged a 50% import duty, and assessed taxes of 1 ob. 

and one entry lists two @opw of EAatov 

ged a 50% import duty, and assessed 


and 1 dr 
valued at 50 dr., cha 
taxes of 2 ob. and 2 dr., 4 ob. 








1 Their Relations to the 





logy, History of Ancient Law 









2, H. Masy 





pte 





du papyrus dans TEgypte 
LSJ Supplement (1968), s.v.; J. G. 
nd Rostovtzell, SEHHW I, p. 355. 

al oil are: P.Tebt. 1 39.9-10 (thatKov 





1936) 5 
Tebt. 1V 1094 


Grecoromaine,” Gnomon 1 
Keenan and J. C. Sheltor 
Two other papyr 
énixiov) and P.Hib. 1 
. C. Edgar, “A New Letter 
forschung 11 (1935) 218-19: for re 
Pap. Lugd.Bat. XX 25 
* ‘This occurs only in the Zenon archive (three times) and is a Demotie measure 


Pap. Lugd.Bat. XX 12.7, 21 















s the Dioketes,” Archiv fiir Papyrus 
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P.Cair.Zen. 1 59013 259 
Shipping charges are given for goods being transported 
from the Maroetic harbor to Alexandria; for 1 hemikadion 
of Ekmoy RevKov the c 








arge was 1 


P.Cair.Zi 


Calculations are 





n, 1 59015 259-58 





en regarding import of a large quan 
tity of oil: total amount ally 1,000 metr. shipped 
in Milesian and Sam ramia and 278 hemi 
kadia; this was equivalent to 665 keramia, which ¢ 
on the average 16 ch. (not 18), hence the 
was more accurately 888%» metr. But due to s 
, the amount received was 881 metr., 4 ch 





tained 








amount 
ne break 
At a market 
7 talents, 3,812 
ht charges and 








price of 52 dr. per metr., the 
dr.; but an import duty of 50% 
taxes amounted to 4 talents, 637 dr. The oil was delivered 
to the government storerooms at Alexandria, for which 
the government paid 46 dr. per metr 


P.Lond. vil 2162 Ul 
An import charge of 18 dr. is listed for 2 hemikadia of oil 


P.Hib. I Sil 250 


Letter about 3 metr. of Syrian oil; Oxyrhynchite nome 


P.Petr ul 17 ul 
Two receipts for 2/ measures of Syrian oil, valued at 5 
dr. each for a total of 12 dr. 3 ob., supplied to stone 
cutters 


P.Tebt Il pt.1 728 ul 
A deficiency is reported to a government official: 47 metr 
3 ch., 8 kotylai of foreign oil. 

P.Tebt Il pt. IL 887 
Receipts by an oil merchant of small qua 
oil usually valued at 80 dr. per kotyle 


early II 
ities of foreign 
.760 dr. per 6 








ch. metr.). His sales in an eight day period totaled more 


than 63 kotylai 


For full discussion of the i tions of all this see C. € 
from the Archives of Zen 
1933) 86-95. 
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P.Tebt. Il pt. 997 early IL 
Receipts of 2 metr. of foreign oil and 1 metr. of Cretan 
oil. 

UPZ it 135-34 





A receipt of 80 metr. of foreign oil with a transportation 
fee of 10 dr. per metr. for a total of 800 dr.; Thebes 


P.Tebt. 1 121 94/61 
An expenditure of 400 dr. for foreign oil 


P.Tebt I 253 96/63 

A record of 100 ? of foreign oil 
Some fluctuation in the value of imported oil is obvious from the 
figures in the 





e papyri (the equivalency is given in a 6 ch 





metr 


30 dr./hemikadion (60 dr./metr 
52 dr./metr 

18 dr./hemikadion (36 dr./metr.) 
80 dr./kotyle (5,760 dr./metr 


The first three of these pricings are from the Zenon archive, while the 
last is from the second century and reflects the copper inflation.” 
Converting the 48 dr. per 12 ch. metr. of native oil (approximately 
Ls larger than a 6 ch. metr.), the oils produced in Egypt are worth 36 
dr. (according to P.Rev while the imported oil ranged from 36-60 
dr. in the third century. These figures reflect an apparent retail 
market price, which varied according to the quality or type of oil 
the government only paid 46 dr. per metr. for oil valued at 





importe 
52 dr 
Other costs regarding imported oil show less variation, perhaps 
mple of evidence is smaller. Import duty was 50% 
charges were 1 ob. per hemikadion (third century) 





because our 





while shippi 
and 10 dr. per metr. (second century). The first shipping charge was 








raphomena ¢ zione monetaria, Testi « 
LXI (Milan; Cisalpino-Goliardica, 1976) 
Ptolemaic Copper Inflation,” Studia Hellenistica 7 








36 
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for a short distance; the distance of the second is unknown. The taxes 





assessed imported oil in addition to customs duties totaled approxi 
mately 6% of the valuation: using the 25 or 50 dr. quantity in 
P.Cair.Zen. 159012, the first tax was 0.66% and the second 5. 
Combining all that an importer of oil might be charged in 
comparison to what he was paid by ernment, if the oil 
valued at 52 dr., he paid 26 dr. customs duty, 3 dr. additional taxes 
and transportation charges. His cos 
were approximately 30 dr. per metr. Since he would be paid 46 dr 
by the government, only 16 dr. r 
shipping from point of origi E 
twenty-seven figures extant for oil 
















then, once the oil was in port 


main to cover pi 











es in the Greek world, pre 
from late fourth to 
r, The highest 


e of the twent 





served primarily in inscriptions. The figures d 






early second centuries and are dona 12 





price is 55 dr. per metr., and the lowest 15; an aver 





5 dr. per metr. Reducin 
down to 11.5 an 
importers could not then have made a profit if they bought 


abroad at the above retail prices. Other factors must theref 


seven figures is these figures to a 6 ch 





metr., the range is 42. an average of 





involved, The imported oil mentioned in the Zenon archive may 
















have come from private estates of mn 


trolling production, shipping, and lonius may have 
made oil importin 
Need for oil. The motivation fc 


probably not to satisfy the oil nee¢ 





g a successful enterpr 


Castor and other oils were available in ac 





ls were less desirable to the Greek 





foreign oil to be 





andria by allowin marketed 
the tenor of P.Rev., every precaution was take 
of the oil business in the interior of Egypt. In no v 
sil to diminish the prospects of profit and taxes from the oil industry 




















and toll. See the discussion ane prél 
Lagides sur le commerce Gu Paris: Les Pre 
universitaires, 1932) 

See the discussion in Préaux, L’économie, pp. 83-8 M.R ff, “F 
c of Ptolemaic Egypt,” Jou om History 44 
; Circolazione m ni din p in 
Egitto (Roma: Libreria di cultur p. 

® Rostovtzelf, SEHHW 1, p} C F The Ancient Economy 
Berkeley: University of Cal 














Veg 
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y to P.Rev.’s restriction on foreign oil being sold in the 
interior of Egypt, the papyri demonstrate that foreign oil was show 
sbtunis, and the Oxyrhynchite nome; and since 





ing up at Thebes, 1 





receipts for foreign oil were recorded, it is apparent that this oil was 
not being brought into Egypt by an individual for his own usc 

Except for P.Cair.Zen. 1 59015, the amounts of oil imported, 
however, were small. Imported oil sold at a market price significantly 
|. Even so, the profitability of importing oil was 
the price of oil abroad and the import duties 





higher than native c 
not attractive 





ve 





assessed by the government. Imported oil was therefore a restricted 





commodity in Ptolemaic Egypt 





Demotic Papyri 


Four terms haye been found in the Demotic papyri that can 
be identified with oils: nhh “oil,” 3kj “sesame,” tam “castor,” and g’g 





castor.” The precise identification of these terms, however, must be 
examined 





Oil. The texts that mention nhh include a magical text 
P.London-Leiden), a group of marriage contracts (P.dem, Ehevertréige 
P.dem.Ryl., P.Tor.Amenothes), two medical papyri (P.Tebt.Tait., 
P.Vindob.D. 6257) a variety of receipts and accounts. 

The oil nhh was common since Pharaonic Egypt and is attested 











in Hieroglyphic and Hieratic texts as well as Demotic In his 
Demotisches Glossar, Erichsen translates oil” and is followed by 
some editors.” On the other hand, it is assumed to be olive oil.” 





The most common notion of the last sixty years makes it sesame 
oil. 

The identification of nhh with sesame began with Keimer.!°! He 
assigns the beginning of sesame cultivation in Egypt to the New 


Kin: 





ydom (XIXth dynasty) and concludes that sesame was introduced 
pt from Asia at the time of the Asiatic conquest.” 











Hayes, “Inscriptions,” p. 93; Lucas, Exyptian Materials, pp. 331-32. For a list of 
nhh in Hieratic texts, see J Commodity Price H 

P.Tebt.Tait 18(i).7; Lichtheim on P.dem.Medinet Habu 148.1; and 
dem. Leiden. 

Pestman on P.Tor.Ame 





fi P.dem.Ryl. 10.2 
P.dem.Kéln 2:20-21; and 


y Prices, pp. 330-33; Porten, 





f uhh, 
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The evidence reveals, however, that nhh is a general term for oil 
and not a reference to a specific oil 


1. Mutually exclusive adjectives sometimes modify nhh, suggesting 
that nhh is a general term. P.London-Leiden illustrates this: in 
some cases the quality of oil is specified; in other cases the 





nature of the oil: moringa, tesheps, henna, and vegetable 


2. The evidence for the cultivation of sesame is only found after 
the arrival of the Greeks.! 

3. The term nhh is only used for oil and never in a context of an 

oil seed or oil crop, in contrast to terms like tgm which can 

mean seed, crop, or oil 





The strongest argument linking nhh with sesame, which was 
overlooked by Keimer, appears to be the close mention of nhh and 


®Aatoy in the phrase Ehaiov 





gm. As suggested above (§5, pp. 





kai kixt may specify sesame oil. In the Demotic texts, however 
though nkh and tgm occur in the same context in lists of provisions 
they are not in a technical phrase like @.aov xai xixt, Thus nhh, like 


ge similar to “oil” in English and cannot be 





atv, has a semantic r 
identified with any specific oil exc 


a term that could refer to any of the oils available (e.g. ben or 





at by context or adjective. It was 





balanos oil in Pharaonic Egypt) except castor 

Sesame. The Demotic occurrences of 2ki,!% firmly identified 
with sesame,! are, with one exception, late Ptolemaic or early 
Roman. They neither mention large quantities of sesame seed nor 
show evidence of sesame oil. All but one of these documents 
(P.dem.Medinet Habu 93) are associated with temples, which are 
often concerned with oil. P.dem.Loeb 17, a very early Ptolemaic 
example of the presence of sesame and the earliest known reference 
to sesame in Egypt, antedates by half a century the earliest Greek 
papyrus to mention sesame (P.Tebt. II 845 [264a] 


Alph. de Candolle, Ori 
V. Loret, La flore Pharaoni 


s plante Alcan, 1896), p. 338: 





Paris: Erni G. Schweinfurth in 
19) says that the cultivation 


times; Erichsen, Demotisches 


a “miindliche mitteilung” to Keimer (Gar 
of sesame was first introduced into Egy 
Glossar, p. 224; Dawson, “Studies,” p. 65. 
See appendix ¢ 

Erichsen, Demotisches 
mention <j 

" E.g, UPZ 1 19-46; above §5, p. 2 

See ch.3 §4, pp. 61-62, for sesame in Mesoy 
Egypt 





q amia and its introduction into 
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Castor. ‘The presence of castor in Egypt is well documented in 
drawings, in archaeological remains, and in documentary and literary 
evidence.'* The Demotic tgm has been identified with castor for 
nearly a century, and with wide acceptance,” though a few prefer 
to translate it as “oil."""! The identification is certainly correct, for 


bilingual texts match tgm with Greek xpotév 
The texts that mention tgm!"® include, in addition to common 
receipts and accounts, a group of marriage contracts (P.dem.Ehever- 
triige, P.Tor.Amenothes) and texts from a temple (P.dem.Tempeleide), 
Typical of marriage contracts is a list of obligations, including 
the husband's duty to supply to his wife monthly quotas of oil, 














occasionally nhh, occasionally tgm, but usually both.!"* The amounts 
are 12, 24, or 36 hin per year. This suggests two things: first, that oil 
was important in native culture as one of three common marital 
obligations— money, wheat or barley, and oil. Oil was considered 


essential for proper existence. Second, if nhh is a general term for oil 
and if tgm specifies castor oil, then the Greek papyri and Demotic 
papyri are alike in differentiating between oil and castor oil in a list 
As suggested above (§5, pp. 21-23), Edatov in a list with wixt does not 
specify what #.a1ov is, as it does in EAaov Kai xixt, but only suggests 
that Kixt is so unique as not to fit under the heading EAov. Whether 
this notion was present in Egypt before the Greeks arrived is unclear 
from the dating of the papyri, for all these Demotic papyri mention 


ing tgm and nhh are 230 8.c. or later. Since the Demotic papyri 








reflect the native Egyptian thinking and since the Greek immigrants 
had little influence over that,"'® it is safe to conclude that the distinc 


tion between nhh and tgm was a native idea 





g° have been found.'® Apparently 


g’g° can be identified with the older term k2k#, a Hieroglyphic term, 


Very few occurrences of 




















Below, ch. 2 §4, pp. 41-42. 
Loret, Flore, p. 49 
LW Grapow/Deines, Worterbuch, p. 584; Spiegelberg on P.dem.Zen. 1, 3; Griffith on 
P.dem.Ryl. 9; Pest P.Tor.Amenothes 1; Wangstedt on O.dem.Ziirich 18-20; 
Pestman on Pap.Lugd.Bat. XX 12-13; Dawson, “Studies,” pp. 62-68; Porten, Archives 
Erichsen, Demotisches Glossar, p. 662; Thompson on O.dem.Theb. 6; Kaplony 
Heckel on P.dem. Tempeleide 42, 78-79, 88, 97, 142: Liddeckens on P.dem.Ehevertrdge 
10, 19-21, 25, 27, 35 
Pap. Lugd.Bat. XX 12-13; cf. Keimer, “Naturgeschichte,” pp. 100-102. 
See appendix ¢ 
Papyri that specify only nhh: P.dem.Ehevertrige 13-14, 29; only tgm: P.dem. 





Ehevertriige 10; both: P.dem.Ehevertrage 17, 19-21, 25, 27, 35; P.Tor.Amenothes 1.4 
H. C. Youtie, “Response” Scriptiunculae Posteriores 1 (Bonn: Rudolf Habelt 

1981), pp. 57-38. 

L.dem.Nubie Ph.417.6: pure oil; O.dem.Ossirinco 5.2: 4 of oil 
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and source of the Greek xixt as Herodotus (2.94) and other Greek 
sources suggest.!"? Two Hieroglyphic texts confirm the identification 
of kek? as castor 


1. A magical papyrus at Turin: “By death owing to trees, by death 
owing to kk, by death owing to every kind of reed 
“Admonitions of an Egyptian Sage” in the Leiden Papyrus 
The land is as k2k? that destroys men 





The reference to the lethal nature of kk? suggests that kik? is castor 
for castor seeds are known to be very poisonous 
Summary. The infrequent references to sesame in Demotic 





papyri mention only small amounts of sesame seed, not more than 
Yu art., and mostly for use in temples. The amounts of castor seed 
for temples are also small, but outside the temples large amounts 


scour, up to 100 art. The only indic 





ation of pricing is P.dem.Zen. 1 
where it is 1/2 kite (= 3 dr.) per art 

Quantities of nhh vary from '/: hin to the common 12 or 24 hin in 
marriage contracts, to 35 hin; the latter is priced at 102 silver (pieces) 
in O.dem, Leiden 96i.4. The largest quantity of oil noted is castor oil 
and is also the earliest text: P.dem.Ryl. 9 is a petition of the sixth 
200 hin of castor oil. No 
evidence of the price for castor oil has been found, Sesame oil does 


not occur, nor is olive or safflower oil mentioned. 


century that offers a yearly stipend includi 




































w, ch, pp. 39-40. 
1, “Studies,” pp. 5 tes th 1 argues that Kk? me 
cod or brushwood, ignoring the lethal nature of cast inst Da are the 
Jaments of Erman, Keimer, and ( w/Deines, th cases the decisions 
ire tentative. The last pent obser that kak? as a drug must be a 
plant and not general as a bush; A. F 1H. Gray 
puch der dgyptisch Leipzig: Hinrichs, 1926) 5.109.2, and Agyptisches 
ndworterbuch (Berlin: Reuther & Reichard, 1921 M; Keimer, Gartenpflanzen, 
0, 164; Grapow/Deines, Worterbuch, p. 527. Those who are inclined to agree with 
Dawson are Gardiner, Faulkner, and Burton; A. Gardiner, The Admonition 
Egyptian Sage from a Hieratic Papyrus in Leiden (Hildesheim: Georg Olms, 1969 
p. 86; R, O, Faulkner, A Concise Dictionary of Middle Egyptian (Oxford: Oxford 
University, 1962), p. 284; A. Burton, Diodorus Siculus, Book I, A Commentai 
Etudes préliminaries aux religions Orientales dans 'empire Romain, Vol. 29 (Le 
Brill, 1972), p. 133. In regard to the Dem Erichsen and Charpenti 





only “oil,” and Bresciani says “g°g” ¢ un t lio, che 
avvicinato al gr. Kix”; Erichsen, Demi 
O.dem.Oxsirinco 5, and G. Charpentier, Recueil 


la botanique de TEgypte antique (Paris: T 








isches Glossar, p. 5 








matériaux épigraphique 
mégiste, 1981) nr. 1288. For a full 
s, see D. B. Sandy, “E 





discussion and refutation of Dawson's argumy 
for Castor,” Chronique d Egypte 62: 123 
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The chronological distribution of the Demotic papyri that men- 
tion oils suggests that castor oil was used primarily in the Ptolemaic 
period and little thereafter. On the other hand, the evenly distributed 
occurrences of nhh reveal that one or more other oils often met the 
needs of the native population 





Castor 
(kiki, Kpotdy) 


1 Physical Description 


Ricinus communis L. (Fam. Euphorbiaceae) is a branching plant 
with broad leaves and spike clusters of fruit. In temperate latitudes it 
is an annual plant as small as 1.0 m., but in the tropical and sub 


tropical areas it is a perennial and grows wild; it oft 





becomes a 





small tree up to 12m. in height that lives for many years. The bushy 
plant has an erect, hollow stem with numerous branches s 
tbove the surface of the soil. The lea’ 


glossy, and have palm-like lobes, suc 








are very large, dark green 
that from the fifteenth to 
eighteenth centuries, it was usually called “Christ's Palm” or “Palma 
Christi 

The outer hull of the castor seed? is green with soft spines, but 
as the season progresses, the hull turns brown, splits, and exposes 
hell. Inside the shells are oval and 
slightly laterally flattened seeds. Castor seeds vary in length from 8. 





three seeds, each enclosed in a 





20 mm., usually weigh 0.3-0.5 gr., and their skin may be red, white 


The most helpful 





n this topic Castor, nd Safflower 
pp. 45-90, 108-30, and Janson, Castor Oil Product I her sources 
re: Vaughan, Oil Seeds, pp Eckey, Fats and Oi Usher, D 
tionary of Plants, p. 507; Trease and Evans, Pharmac 330-33; and 
Kirschenbauer, Fats and Oils, p. 166. For photographs and drawings of castor see¢ 
and plant, see Vaughan, and EB' 
P. Canvane, “Dissertation Oleum Palmae Christi sive Oleum Ricini (Con 











monly called Castor Oil d ed.; London: Robinson & Roberts, 1769). EB! 
182 re leaves as big as two fee meter. Cf. other names for castor in 
Bedevian, Plant Names, p. 511 

At the suggestion of Eckey (Fat p. 588-9) practice of 





legume and the seeds are 








CASTOR 
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brown, or purple in color. The white inner flesh of the seed is very 
soft. Castor seeds have a strong smell and 





are very toxic, but when 





the oil is extracted, the poisonous properties remain in the meal and 





the oil is harmless. Castor seed contains 35-55% oil, usually about 50% 

Castor grows well even in unfavorable conditions. It needs water 
only early in the growing season; afterwards it will be productive 
without additional water. Factors that aid its growth are a well 
drained soil, high temperatures, and low altitudes. Soil that is toc 
fertile can hinder castor’s yield. Cross 








ration of castor plants 
requires that different varieties be grown a minimum of 30m, apart 


Approximately 160 days are required after planting before the first 





ripe seed is suitable for picking. Because the seeds do not mature at 





the same time, multiple pickings are necessary for maximum yield 


undemanding and easily 








Ing grown crop. 
ble oils. It has the 


highest density and highest viscosity, remains liquid at cold tem 








Castor oil is unique among all other veg 





peratures, is resistant to heat, yet burns well without significant 


2 Modern Production 


Nearly 900,000 m. tons of castor seed are harvested annually 
throughout the world, Brazil produces about 350,000 m. 
India 150,000 m. tons;> other South America: 


produce most of the rest. Castor grows wild in many countries 








nd Asian countries 











including Italy, Egypt, Palestine, and the Mesopotamian countries 
Approximately one-half of Brazil's annual yield is harvested from 
ild plants 


Machines for harvestin 


castor seed are not often used today 





because of the varying stages of maturity of the seeds and because of 


frequent damage to the seeds. Most common is weekly manual 





In addition to Weiss 






Oil 46, and Vaugh: he’s anal nin 
Grenfell, Revenue Laws, p Production, p. 2 
ngh wild castor see ent is lik 
Weiss, Cast id Saf 44; Janson, Castor Oil i 
Land FAO 19; uction Yearbook 






EB" 5.482; Post, Flora, ii p. 509; Thompson, Assyrian Bi 
Studies,” p. 69; Lucas, Egyptian Material Schnebel, 1 
Blackman and Fairman, “Myth of H I 

thickl banks of the Nile in L bia at the presen 
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harvesting by means of a can with a V-shaped notch cut into its side: 
the branch of the plant is pulled across the notch, causing the pods 
to fall into the can, After harvesting, mechanical hullers that can 
process up to 10 tons of castor per hour separate the seeds from the 
hulls and shells, Here special care is necessary to prevent breathing 
the poisonous dust. Seeds then can be stored for long periods of 
time, since there is no loss in oil quality as long as the skin is not 
punctured 

Preparation for extraction of oil from the seed: at 
ing out any foreign material and drying. Since 5-7% of the seed is 
moisture, the seeds are dried by means of hot air to keep the moisture 
out of the oil. The oil is then extracted first by pressing, whether 
cold, hydraulic, or screw pressing, and then by solvent extraction. At 
least 12% of the meal left after pressing is oil, which is extracted by 
adding hexane or ethyl! alcohol. The final stage is refining, where the 
oil is bleached and purified, leaving an almost colorless, slightly 
yellowish oil. World castor oil production for 1975 was estim 
340,000 m. tons.7 

In modern times, castor oil is best known for its medicinal 





equires sepa 








properties as a purgative, but newer medications have largely. re 
placed that use. It is now most important in the cosmetic industry as 
a softening agent, though it also has applications in hydraulic fluids 
achinery,’ and in the manufacture of resins 
shes. In India, it is still used for illumina 


in lubricants for heavy 
textiles, paints, and varr 
tion.!” ‘The castor meal is most often used as an organic fertilizer 





though it is possible to detoxify the meal and use it in animal feeds 
aten by humans after 
t!2 and 


stor seeds ai 


It is reported that in Egy 





In some areas of Nigeria, ca 
detoxifying them by fermentati 
Algeria,! one castor seed is eaten annually by the women as a birth 








control measure 


US, Dept. c Statist 138, For years betwen 1935 and 1958, sec 


Emory/Wolf 








Martindale i 1030. 
Swern, Oi Pr Weiss, Castor, Sesame, and Safflower 
pp. 286-308 
Kirschenbauer, Fats and Oils, 





sin Boulos, Medicinal 





Vaughan, Oil Se 
Plants, p. 86. 
w man 
Harrap, p. 
Hilton-Simps 









R. R. Marett, The Fellahin of Upper Egypt (London: George 





Arab Medicine, p. 90; ef. Weiss, Castor, Sesame, and Safflower 


pp. 5-9. 





§: 
co 
m 
M 

| 

| 

| 

| 





al 


Castor—kixi, xpdtev 39 


§3. Literary Sources 


usually in 
connection with Egypt or with medicinal uses of castor. They are in 
a few cases extensive enough to demonstrate a sim 
modern castor plants and to reveal a f 
Mediterranean world with its properties. 


References to castor in Greek and Latin literature ar 








description to 
iliarity throughout the 





Herodotus Va 
2.94 The Egyptians use an oil from otduxixpiov' which 
grows wild in Greece; it is called xixt. They plant it 

on the banks of their rivers and lakes where it pro: 





duces much fruit. The oil is thick’® and is as suitable 
as olive oil for lighting though it smells bad. 





Theophrastus HP IV-IIla 
1.101 (cf. The leaves of the castor plant are curved when new 
(3.18.7) but angular when older." 

Diodorus Siculus la 
1.34.11 Instead of olive oil for lighting, the Egyptians use 

kixe 

Strabo la 
17.2.5 Castor seed is pressed to obtain its oil for use in 

lamps 

Dioscorides Ip 


4.161(164) Some people call castor wild sesame, others oéoet 
xOmpiov, and others xpotov because it looks like the 
insect called xpotév [tick]. The castor pla 





grows to 
the size of a small tree and has broad leaves like a 
plane tree. Its stems are hollow, its fruit spiny and in 





clusters. Castor is not edible but the oil pressed from 
it is used in lamps and as a lotion 


1.32(38) The Egyptians process large quantities of castor for 
its oil 





This term apparently is 
astor, see below; LSJ, p 
r quantity and 








aps qual 
but see Pliny Nat. 23:41 (83) pingui 
Pliny (Nat, 16.25 [85]) makes the same ¢ 
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Pliny Nat Ip 


15.7(25) _ Castor abounds in Egypt; some people call it croton, 





others wild sesame, but our people call it ricinus 
because it resembles the tick. Castor grows rapidly to 
the height of a small tree both in Egypt and Spain. It 
is used in lamps but it is not good for food. 


23.41(83) Light from castor oil is dim because the oil is too 


thick. 


Though the authors from the second to the seventh centuries also 
indicate that castor is an oil used in Egypt and is called kiki,!” these 
later statements may be dependent on earlier sources and do not 
flect the situation conte 


necessarily sorary with their writing.'* 





Medical formulas" prescribe castor for a variety of purposes: a 





paste ound up castor seeds is a cure for warts, irritation of the 


eyes, unwanted hair, etc.; castor leaves cooked in wine cure in: 








flammations; castor oil purges the stomach, cures muscle stiffness, 


earaches, and burns, and makes hair 





Modern and ancient descriptions of castor are alike in many 
0 doubt of the identification: the height of the plant is 
like a small tree; the leaves are very large and pointed; the stems are 


ways, leavii 









hollow; the seed pods are spiny and are encased in an outer hull and 
an inner shell; the seeds are not edible; the odor is offensive; the oil is 
thick, burns well, and is a purgative 

The preceding references to castor in Graeco-Roman literature 


lead to several conclusions: 





1. Kiki is the Egyptian term for an oil that the Greeks knew as 
kroton and the Romans as ricinus 

2. Castor was cultivated in Egypt, pressed or boiled to obtain its 

vil, and used in lamps. 

3. Castor grew wild in Greece and Spain, but it was generally not 


cultivated nor v 








s its oil in lamps. 





4. Castor was a common ingredient in medical prescriptions 


and Paulus Aegineta; cita 
col. 1, 2004 col. 2, 2005 cal. 1 





Pliny Nat. 23.41 (83); Hippocrates 
5.19.26. 
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§4 Ancient Civilizations 


In addition to the notices of castor in Classical literature, Assyrian 
texts reveal that castor was commonly used as a drug, since it appears 


in numerous medical prescriptions.®* There is also an appa 





ent refer 





ence to castor in the Hebrew scriptures: the plant that provided 
shade for Jonah (4.6-10) is ]7p°p. That has been linked to the Assyrian 
kakanitum?' and to the Egyptian k3k3* (the Septuagint, however 
reads KohoxtvOn).2® The Jewish military colony at Elephantine used 
castor extensively as their Aramaic texts reveal. Here they borrow the 





Egyptian term fgm and transcribe it apn. As is true of the Demotic 


texts, Opn occurs frequently in marri 





contracts from Elephantine 
However, in the Talmud (Shabbath 21a), there is uncertainty about 
the identification of kik 

From Egypt there is much evidence of the use of castor. This 
was demonstrated above (ch. I § 7, pp. 32-34) from Demotic texts, 
but castor in Egypt significantly antedates the beginning of the 
Demotie script 

Castor seeds from an archaeological excavation of a grave have 


» dated to the Badarian period (Predyn c. 5000 B. 





Numerous finds of seeds from Pharaonic Egypt that are now in the 
of 
h once thought 
to be ancient castor, were probably dropped by modern Arabs 





museums of Berlin, Vienna, and Paris provide additional exam 
castor seed. Seeds found in a tomb at Thebes, th 











KR. G. Thompson, The Assyria London: Lu A), pp. 190-191 
hompson, Assyrian Bi e 

F. Delitzsch, The Hebrew Langu: ed in the Light of Assyrian R h 
London: Williams and Norgate, 1883), p. 24; BDB, p. 884 

H. Farzat, “Encore sur le mot TOM dans les documents Arané Eléphantine 
Semitica 17 (1967):79; Porten, Archives, p. 9 

Dawson therefore says it is Cucurbita p in “ 





Keimer, "Naturgeschichte,” 100-104; P. Grelot 
a 14 (1964):64-70; A. Dupont-Son 
uraméens d’Eléphantine,” Semitica 14 (1964 
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E. Crum, A Coptic Dictionary (Oxford: Cla 
Arsneikunde, p. 89. 
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Castor seeds have also been found from the Roman period (second 
or third century) in a cemetery in Hawara in the Fayum.® From 
Pharaonic times, containers made from the castor plant are extant,*! 
as well as tomb paintings picturing plants in stylized form. The latter, 
however, are insecurely identified with castor.** Oil stains on mats 
and linen found in tombs were first chemically analyzed to be castor 
oil, but more recent studies have shown them to be from animal fat 

Castor is likewise mentioned in the written documents of ancient 
Egypt. The Demotic term for castor, tgm (above, ch. 1 § 7, pp. 32 
33), has an equivalent that appears in much earlier Hieroglyphic and 
Hieratic texts. Most common in the medical papyri, castor in the 
form of its seeds, roots, and oil is included in incantations, spells, and 
prescriptions:™ castor in combination with other seeds, when burned, 
will drive away evil spirits; castor, crushed and mixed with honey, 
relieves pain when applied as a bandage; castor seed mixed with 
grease makes the hair of women grow 

In addition to the medical papyri, an inscription of the sixth 
century u.c. records the dedication to a temple of castor oil for 
illumination. The term k2k? also means castor and, though occurr 
ing less frequently, appears in medical formulas. 

The use of products of the castor plant was therefore very 
common in pre-Ptolemaic Egypt as the material and written remains 


show 


§5 Occurrences in Papyri 


The references to castor are listed in appendix D. The list of 
documents includes numerous accounts, receipts, and letters; several 
memoranda and petitions; and an occasional will, land survey, com 
plaint, contract, and list. Two archives figure prominently: the Zenon 
collection mentions castor frequently, along with many other agri 
cultural products; and the texts from the Serapeum at Memphis are 
particularly concerned with castor oil 

W_M. F. Petrie, Hawara, Biahmu, and Arsinoé (London; Field and Tuer, 1889), 
5 
Oi W. C. Hayes, The Scepter of Egypt, Part U: The Hyksos Period and the New 
Kingdom (Cambr ard University, 1959), p. 191 

Keimer, Carte li 

Lucas, Egyptian Materials, p. 328. 

* Dawson, “Studies, 7. 62; Lucas, Egyptian Materials, p. 332. 

Examples from the Ebers papyrus as reported in Dawson, “Studies,” pp. 53-54. 
See Grapow/Deines, Wérterbuch, p. 583, and Kamal, Pharaonic Medicine, pp. 89-9. 
‘Studies, 













n, p. 71; Dawson, “Studies,” p. 63. 
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§6 Terminology 


Throughout P.Rev. xpotay and xix: are consistently differentiated. 


the first referring to the seed or plant and the second to the oil. The 





same distinction generally is made in the other papyri, but there are 
several exceptions. The term xpotav is never used for oil, but xixt 
refers to seed or plant in sev papyri: P.Cair.Zen. Il 59176.34 
59243.14; IV 59552.3; 59629.2-3. P.Lond. VII 1959.2, 6; 2061.7 
2164.6; PSI V 500.5; and SB VIII 9667.3. Similar freedom in the use of 
xixt is attested outside the papyri, as in Strabo 17.2.5 where it is used 
for seed, and Galen 19.743 where it is used for the plant: xpotavec 















KiKews 


7 Plant Description 


One text indicates something of the nature of the castor plants 
Unfortunately the fragmentary nature of P.Cair.Zen. U1 59176 hides 


the immediate context of E0Aa xixtoc, although it is certain that the 





document is an account of daily expenses rus, however 





es use the term EvAov for a castor p noted above, castor 
jlants are kn and 


Dioscorides and Pliny noted the fact in antiquity as well. The same is 





n today to reach the size 





ests. Castor, therefore 
al, and the 


as trees indicates that castor was 


true for Ptolemaic Egypt as this rus su 





s apparently a perennial. Modern varieties are pere 
ats as la 


perennial in antiquity also 





evidence of castor pl 





8 Agricultural Details 


or and one suggests that 
s or shoots: PSI V 499: ta 


v to KpotGvos, Four other 


Several papyri speak of planting 
castor was planted by setting out small 


74 have been sent cic [t]iv gvte[i 








papyri verify this form of planting castor 





PSI V 500 Kixtog 
P.Cair.Zen. UU 59243 xix 

IV 59552 xixtog puteiay 
P.Lond. Vil 1959 puteiay Kixiocg 


On the other hand, P.Cair.Zen. II 59292 and P.Lond. VII 1994 and 
1995 specify some art. of castor for seeds (cic onépya). Also, P.Lond, 
VII 2061 is a letter that refers to the addressee sowing castor: xixt 


as. Likewise, Herodotus 2.94 and Strabo 17.2.5 speak of sowing 











x 
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castor. Therefore, castor was started both from seed and from shoots 
In modern practice, castor seed is only sown, either by hand or 


mechanically 
It is probable that by Ptolemaic times castor would have grown 






wild in Egypt, since that is true today and since castor had been 
aic period. No reference to 





growing in Egypt before the Ptol 
picking wild castor, h 
P.Rev. of any government restriction may argue against it. Only one 
text hints at wild castor. P.Cair.Zen. 59635 is a letter reporting that 
castor grows in salty soil (the statement that the salt was three fingers 
thick was crossed out): tO 


TO méyo> 





wever, has been found and the absence in 








Roindv GApupida [[Eni SaxtAovs tpeig 





gdow dé avaefijcro0a Kpotéva. As indicated above 





‘ aBr 
castor grows well in less fertile places 

The season for planting castor is not clearly revealed in the 
papyri, though it would be expected to conform to the flooding of 
the Nile. Four papyri that mention planting castor give specific dates 
which suggest a spring rather than a fall planting; 













































P.Cair.Zen. IL 59243 (3 February 
IV 59552 (14 March 
P.Lond. Vil 1959 14 March) 
PSI Vv 499 22 February) 
500 7 July 





Schnebel suggests that there was not a fixed time for planting, 

The cost of having a field planted in castor is given in two papyri 
of 256 n.c., though the quantity planted is not stated: P.Cair.Zen. IV 
59552, 5 dr. 2 triobols; and P.Lond. VII 1959, 5 dr. The only mention 
of the care of castor plants after they are planted is P.Lond. VII 2164 
where some young workers are weeding the castor: cig navdapra ti 


10 Kixt Potavifovta. No evidence has been found for fields of castor 








that could be used repeatedly (since castor is a perennial), nor has 


evidence been found for how castor was harvested 





§9 Amounts Cultivated 


The nomes assigned to grow castor as given in P.Rev. 60-72' 
are only eight (in contrast to sesame. which is assigned to all twenty 


7 Oil Production, p. 2. 





Jan 
SB VIIl 9667 
P.Lond. VIL 
spring planti 
Schnebs 


cording the same information 


action. P.Lond, VII 2061 may reflect a 
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Tape 2 Castor Assignments in P.Rev. 60-72 







































For Use Within For Other 
the Nome Nomes | For Alexandria 

Saite with 11,433 45 arou. 10,666 Ys arou. 4 

Naucratis 4 

Prosopite 2,000. arou. 13,600 art 4 

Busirite [ ] ‘ 

Athribite 3,760 arou 3,000 art 

Letopolite 550 1,250 arou 4 

Arsinoite fecal { 

Cynopolite | [...] ; 

Thebaid 11,820. arou. 9,067 arou 
J 





the Memphite). Those eight nomes would be ¢ 


cted 





h 





to produce large amounts of castor in order t 





plus the sixteen nomes produc ially sow 


hen the 
ot 











ber of art. to be supplied to twelve of those sixteen nomes 





producing any castor is 72,220 (the 


and when the eight nom 


s for the other four are lost 
ply Alexandria in additi 


provide castor for the sixteen 






this, Only four nomes, however, are 






not ing any. The eight nomes and their obligations are listed in 
ble 2 (for the 72,220 art. that the other nomes are to receive, se¢ 
ppendix A) 

Only three of the eight ne 
Thebaid, and Cynopolite—are 





r the Arsinoite 
the Del 


and though castor 
ly Saite with 





vas to be provided for all the 1 
Naueratis and Thebaid are design 
in castor, Perhaps the limitation of cast 








t large 's of land 


Juction to a few nomes 








t surprising given the evidence that castor was widely 1 
Egypt for centuries before this. 
2.94) that castor wa: 


lal and given th 








generally 





t castor was a perennial. A few nomes, therefore 
that had an established castor ct 
ustor without new plantings 


In addition to P.Rev., a number of other th 





produce large amounts of 





report various amounts of castor. The references 
all from the Arsinoite nome 


Mew 





his and the Memphite nome are listed s 1 h I 
Thebaid asa 
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arou.” —P.Cair.Zen. IV 5} 
arou SB VIII 9667 

arou P.Cair.Zen. 1159243 
arou. P.Petr, U1 39a 

arc IL 75 

arou. IIL 88 


P.Lond. VII 2061 may belong in this list. It is a letter to Zenon that 
first mentions the irrigation of 500 arou. Later in the letter it refers to 
the land planted with castor. Whether the land planted in castor is 
the 500 arou. is not clear, but the amount is large compared to the 
figures in the list above. P.Petr, Ill 75, a report for the Arsinoite 
nome twenty-five years after P.Rev., records 5: ‘ou. in castor out of 
4 total of 180,014%/~ arou. in twelve different crops (the papyrus lists 
thirteen crops, but the figure for xtapog is lost). By comparison, 
134,315Y2 arou. were sown in nupéc. This report, however, is of land 
planted by 18 January in fall/winter crops. This small amount of land 
planted with castor does not then reflect what would have been 
planted in the spring, 

P.Cair.Zen. 11 59292, P.Lond. VIL 1994 and 1995 record deliveries 
of castor seed to Heracleides, The total receipts for three years were 
only 21 art. of castor seed. P.Petr, I 39a.2, 5, 9 and IIL 88.2, 5-6, in 
addition to listing arou. planted, also give amounts of castor for those 


for 40 arou. 3 (measures) of castor 
20 
50 
20 
20 
100 
It has been assumed* that this is an account of the number of art. of 


seed given out for sowing a particular number of arou.; the ratio is 
art. for 10 arou. If castor was being planted from shoots instead 


these figures would refer to quantities of shoots 


Only two records of harvested castor are known: from Phthem: 
phouth, P.Tebt. III pt. II 845 (the highest figures in this list of various 
amounts are 295'; and 391 art., with a recorded total harvest of less 
than 1,000 art.) and from the Fayum, Chrest,Wilck. 304 (a total of 
1,667 art.) 


P.Cair.Zen. IV 59552 and SB VIIL 9667 refer to the sam 
By the editors of P.Petr. (III p 1 Jean Bingen, “Papyrologica: P.Oxy. 2191 
P.Heid. 244, P.Petrie 11:39 (a),” Chronique d Ezypte, XXXIX (1964), pp. 172. 
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Zen. 111 59326.3 and IV 59787.8-9, 43, 45. are accounts 
of money spent for various items in which castor is included. Ex 
penditures of 100 dr. for castor are mentioned four times in the two 
documents. In addition, a marginal note at line 52 of 59787 gives a 
quantity of 100 art. purchased for 100 dr 

P.Lond. VII 1991.3, 93 records the amounts of castor stored in 
the granaries on Apollonius’s estate in 251 8.c. The extant figures are 
61/2 and 84's art. P.Cair.Zen. IV 59717.7 mentions 1794s art. of castor 
on hand 

P.Col. I11 40.5 is a receipt for 100%, art. of castor turned over by 
an agent of Zenon. PSI IV 358.5, 18, 31 is also a receipt for a similar 
amount of castor, 100 art 

From the second and first centuries are references to castor in 
various amounts: P.Tebt. III pt. IL 829 mentions 20 arou. of castor 
planted and a rent of 4%s art. per arou.; BGU VI 1217 lists a rent 
payment of 1800's art. of castor; O.Bodl. | 171, O.Wilck. I 727, 729, 
737, 741, and 743 are a group of ostraca that record amounts of castor 
for Thebes, from 2 to 23 art 


§10 Oil Production 


Though P.Rev. regulates factories, its only information regarding 


umounts processed is inferred in columns 60-72. As indicated above 


nomes produced amounts of castor for their own use, for 


Alexandria, and 72,220 art. for twelve nomes producing none. With 
each of the quantities for these twelve nomes is the phrase dv dei 
katepyaadijvar év tit dvi, indicating that the castor must be pro: 
essed into oil under the usual auspices of the tax contract. It is 
apparent that the seed was to be processed in all the nomes, for seed 
and not oil was to be supplied, and a factory is specifically mentioned 
at Alexandria (P.Rev. 58.6 = 60.12) 

The specific references to factories in other papyri represent the 
Arsinoite, Aphroditopolite, and Thebaid: P.Cair.Zen. III 59412.6: 
P.Tebt. III pt. I 844.10; O.Wilck. II 737.2; 741.2; 743.2. In the first 
two of these papyri, sesame and castor are reported at the same 
factory. Presumably, separate presses were used for the two products 
due to the toxic nature of castor. The second papyrus states that 22 
art, were on hand but were not processed 


\ Ll Yield Possibilities 


The scattered records of amounts of castor planted and harvested 
unfortunately leave out any data on the yield of castor, and no 
evidence from antiquity resolves the question. Modern production 
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* but they must be viewed 


levels are the only source of information 
with considerable uncertainty: although castor is said to grow wild in 
Egypt, no landholder or agricultural worker reported castor as a 
crop in the modern agricultural censuses of Egypt.” Thus, alternative 
countries must be selected to provide a standard. In addition, dif- 


ferences in cultivation, variety of plants, and cultivation may affect 
the comparison of ancient and modern yields. 

The following countries were selected as representative of yield 
possibilities and as having some affinities with Egypt (quantities 
listed are kg. per ha 


1948-5 1961 1962 1969-71 1976 197 
India 200 200 230 304 381 353 
Iran 0 590 610 529 1000-1000 
Italy 1280 1180 1200 

Libya 1580 1780 2000-2190 1060 1833 1833 
Mexico 350 380 680 680. 500 578 556 
Sudan 700 700 = 750 790 1020 $33 927 


It should be noted that since 1960, yields have increased for several 
countries because of improvements in cultivation techniques and in 
varieties of castor; however, during the previous fifty years," the 
levels remained constant. Therefore, for the purpose of this com 
parison earlier figures will be used rather than the more recent.” 
India, though with a low average yield, demonstrates wide diversity 
within the country for yield statistics: eleven states report castor 
production for the years 1956-60 and their yields vary from 122 to 


ike Egypt, India has varied elevations, tem: 


f castor using modern production 
h with somewhat different figure 
J. Wic £ Ptolemaic Oilmen,” BASP VI (1970):45-51 


“ E.g., Report on f Agriculture: Census Results by 
Countries, Food a r of the United Nations (Rome, 1966) 
vol. L pt. A. 

From vols. 2 and 31 (197 r tion Yearbook, Food and Agriculture 
Organization of the United Nations (Rome, 1967 and 78} 

Most clearl India; E. L. Burtis, “The Fats and Oils Economy of India, 
Foreign Agricul USS. Department of Agriculture (July, 1960), p. 3. 

Mie aaenesttiixe = tor ina work report are from the 1966, 
Yearbook (see n. 47 above 01948; figures for India are 
available back to 1910; se 

Oil Seeds in India: 1956 dia: Ministry of Food and Agriculture 
1962), p. 31 





Castor—xixt, xpétov 49 


peratures, rainfall, and soil, which may account for this disparity in 


yields 

On account of the wide variance in modern yield results and the 
uncertainty of comparisons with ancient Egypt, three calculations 
will be made, one high, one medium, and one low 

Selecting the two countries closest to Egypt, Libya and Sudan, 
and taking the average of their yields for the years 1948-56, an 
approximation can be calculated from modern times for yields ex 
pected in Ptolemaic Egypt 


Average yield (Libya and Sudan) = 1190 kg. per ha 


0.23 ha 1 arou 


1 arou 
Converting a yield of 273.7 kg. per arou. to volume results in 


1 bu. of castor 18.6 kg. 
Lart. = 1.22 bu. 
Lart 22.7 k 


Therefore, 273.7 kg. per arou. is equivalent to 12 art. per arou. 

On the other hand, using the average of Iran and Sudan® for 

1948-56, 640 kg. per ha., and performing the same calculations as 

above, the result is aa yield of 6.5 art. per arou. Using the average of 
India and Mexico!* 282.5, results in a yield of only 2.9 art. per arou 
What is available in the papyri to guide the choice from the 

ibove three possibilities is unfortunately limited. P.Rev. 60: nay 
th 


be of some help:’" the number of art. of castor to be received by the 


Note that the average of Libya and Sud: 


Ital 
Above, ch. 1 § 3, pp. 9-10. 
U.S, Department of Agriculture, “Statis 
US. Ibs. or 18.6 kg, Jamieson, Fats and ¢ 
Above, ch. 1 §3, pp. 9-1 
Tuse Sudan twice 
many likenesses to Egypt, especial 
* Tinclude Mexico on the exam 
he selected Mexico alone as 
Mexico currently have similar 
have similar yields in one agricultural p 
invalid). Wickersham furthermore used Me 
yield for 1948-56 w 
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non-castor-producing nomes ranged from 2,120 for the Memphite to 
12,900 for the Hermopolite. Taking the five figures extant of the 
number of arou. that nomes were to plant for themselves, and 
multiplying them by the proposed yields, produces some striking 
results: 
arou 12 5 2.9 
Saite with 
Naucratis 11,433 137,196 74,319 33,158 
Prosopite 2,000 24,000 13,000 5,800 
Athribite 3,760 45,120 24,440 10,904 


Letopolite 50 6,600 3,575 1,595 
Thebaid 11,820 141,840 76,830 34,278 


Add to this the 20,983): arou. (in addition to the 16,600 art.) for 
Alexandria: 


arou. 12 
20,983) 251,796 136,392 60,852 


Certainly the higher yields result in quantities of castor for the 
nomes producing them that are disproportionate to those amounts 
for non-producing nomes (12,900 art. is the highest). It could perhaps 
be argued that the nomes producing castor were in fact growing it 
because they had very large needs for it, while those not assigned 
castor production would only receive small quantities. That seems 
unlikely in light of the rest of the oil regulations of P.Rev. 

The only other control for choosing an approximate castor yield 
is P.Tebt. III pt. 11 829, a land survey of the second century 8.c. that 
reports rents per arou. for various crops. The rent was the common 
486 art.® per arou. for most of the crops—castor, barley, ete. (the 
papyrus clearly says that the rent was set xatét tiv dperiy [line 24] 
which must mean that the yield was sufficiently plentiful to allow a 
profit while still paying in kind 4% art. per arou.). Yield/rent ratios 
are not well known for Ptolemaic Egypt; for wheat the evidence 
suggests a yield of 10 art. and a rent of 4 art. per arou.® Thus, for 
castor, a yield of 2.9 is too low to pay a rent and 12 exorbitant for the 


-¢ P.Tebt. 161-66, also Ma 
Segré, “Note sull'economia dell Egitte 
té d'Archéologie d'Ale ie XXIX 
fold return for wheat; Whitne 
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P.Rev. tables. The best approximation, then, of castor yield for 
Ptolemaic Egypt is 6.5 art. per arou. (the figures for Libya and Sudan 
for 1948-56: 

Evidence on the rate of seed sown per arou. comes from P.Rev 
41.14-18 and two other papyri: 2 dr. are allotted per arou, for seed. 
Since column 39 prescribes a value of 4 dr. per art. for castor, the 
intended planting ratio was 2 art. per arou. P.Petr. 11 392.2, 5, 9 and 
IIL 88.2, 5-6 may be allotments of seed for sowing. The ratio is ¥ art 
for 10 arou. or 3 choi. per arou. With the uncertainty of interpretation 
of these last two documents, the planting ratio suggested in P.Rev. is 
probably more accurate 

For the ratio of oil from seed, ain no information exists in the 
papyri. Modern figures are: 100 Ibs. of castor seed yield 5 gal. of oil 


by serew press. 


100 Ibs. castor seed 45.5 kg zal. oil = 18,9 | 
22.7 kg, 1 art 9.39 1. 1 metr 
100 Ibs. castor seed = 2 art al. oil = 0.49 metr 
Thus, from 2 art. of castor, 0.49 metr. of oil could be pressed, It 
would then require 4 art. of castor to produce 1 metr. If the yield of 
6.5 art. per arou. is correct, then from the seed of one arou., 1.6 metr 


of oil could be expected (disallowing taxes and seed for new crops) 


§12 Amounts of Oil 


Several papyri provide interesting data about how much oil was 
used on a daily basis as well as how much was spent to purchase oil 
P.Corn, 1,*! especially valuable here, is an account, for a period of 
fifty-nine days, of assignments of castor oil to various departments of 
the retinue of Apollonius on a tour of Eg The total amount 
illotted for this period was 336s kotylai,®® varying from 5 to 11) 
kotylai per day. Examples of the departments and of the castor oil 
allotted per day are: for an office of accounting, one kotyle; for a 


bakery kotyle; for a storeroom, '/s kotyle; for a horse stable, /4 


Scofield Bagnall, “The Archive of Lach 
Second Century* (Ph.D. diss., Duke Uni 
paid of 10-14 art. per arou., wh 
d be 

EB 

The 
from th 

Abe 
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kotyle. These figures varied according to anticipated need. For ex. 
ample, when the bakery was preparing for a festival, the allotment 
was increased fr the normal '/2 kotyle to 1/2: kotylai and then to 2! 
kotylai per day. Samuel," attempting to find the burning life of a 
kotyle of castor oil, burned one-half pint of castor oil in each of two 
ancient lamps usir icks of braided linen and hemp. He found that 
a kotyle burned in one lamp 14/2 hours and in another 18/2 hours. 
Assuming that the oil was not needed for work in daylight hours, this 
means that considerable work was done after sunset and before 
sunrise; for example, if two people normally worked in the bakery, 
using one lamp each and receiving ¥/2 kotyle of oil per day, each 
worked during 3Y2-4'2 hours of darkness; but in preparation for a 
festival, when the bakery received 2Y: kotylai per day, ten people 

could have worked 3Y2-4'z hours at night 
Daily allotments of castor oil similar to P,Corn, 1 are common in 
other papyri: P.Cair.Zen. IV 59689.8; V 59809.5-6, 8; P. 11 37.21 

P.Petr, Il 25a.14; b.16; c.1; UPZ Il 204.3-4 
Other papyri that indicate amounts of castor oil are: P.Mich. | 
request for three ch.; PSI IV 349.2, a request for 60 metr.; and 

120, a request for 1 metr. per year 


$13 Seed and Oil Prices 


P.Rev. 39 gives a price for castor seed at 4 dr. per 30 choi. art. The 
only other indication of castor seed price is the marginal note in 
P.Cair.Zen. 1V 59787 mentionin in expenditure of 100 dr. for 100 art 

Expenditures of /i-4 ob. per day for castor oil are recorded in 
several third century papyri: P.Cair.Zen. IV 59704.5, 14, 17, 30; 
59705.17, 29, 38; P.Col. 111 37.21; IV 108.3; P.Hib. 1121.17, 21, 29, 36 
44; and UPZ II 158a.36, 62, 64, 78, 102, 124, 142. Other expenditures 
are: BGU VII 1519.13(IE1), 100 dr.; P.Mil. IL 27ii.45(158), 1,380 dr.; 
P.Sorb, 16,12(257), 13 dr.; P.Tebt. I 570(1), 50 and 80 dr.; and II 
pt. 11 865 27(IIL), 334 dr. in the course of four months 

The price for castor oil specified in P.Rev. was 48 dr. per metr 

4 dr, per ch. or 2 ob. per kotyle). Two papyri contemporary with 
P.Rev. use the same pricing: P.Col. III 21.4, 1 ch. lost, worth 4 dr 
and 37.21, 2 kotylai purchased for 4 ob. Two second century papyri 
however, report several purchases of 1 kotyle for 28, 50, and 60 dr 
per kotyle, indicative of a severe inflation: P,Tebt. II] 885; and 891 


Alan E. Samuel, “Illumination by Castor Oil—P.Cornell 1,” Bulletin of the 
American Society of Papyrol pp. 32-38, 
T. Reekmans, “The c t Inflation,” Studia Hellenistica 7. 
Ptolemaica (1951) 61-119. 
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A comparison of daily expenditures for castor oil and other 
necessities is possible in four papyri. In P.Cair.Zen. IV 59704; 59705: 
P.Hib. I 121, and UPZ II 158a, ¥s-Y2 ob. per day is common for 
wood, radishes, cabbage, salt, hyssop, hot water, and castor oil. Thus. 
castor oil was comparable in price to other daily necessities. Ex 
penditures for bread, wine, and fish are generally higher: 1-3 ob. 


§ 14 Uses 


The use of castor oil for lighting in Ptolemaic Egypt is evident 
from several papyri. P.Cair.Zen. IV 59689.8 is an account of castor 
oil to be supplied to a stable, éni A8yvov; P.Col, II 37.21 records an 
expenditure for castor oil for the preparation of copper pots during 
the night (presumably having nothing to do with the pots, but pro 
viding light for night-time work); P.Corn. 1 is a daily record of 
disbursements of castor oil, with the phrases éni A0yvov and éni 
Aapmtiipa occurring frequently; P.Petr, II 25a.14; b.16; ¢.1; ¢.7 is an 
account of castor oil received sig A0zvoug or cic napaxavow, UPZ 
204.3-4 mentions castor oil for use by troops cic tac [v]ixrac, and 
P.Cair.Zen. IV 59706 concerns castor oil for a journey, perhaps at 
night 

Castor oil is used with natron as a soap in P.Cair.Zen, 59304 and 
P.Tebt. III pt. 1 703.102. It is also furnished to Atvewot in PSI IV 349. 
P.Lille 58iii.18 (Bada[vet] xixt) may also suggest that castor oil is 
connected with bathing. 


§15 Comparisons and Conclusions 


In contrast to sesame oil and olive oil, castor oil was in common 
use in Egypt before the Ptolemaic period. When the Greek settlers 
urrived, they found castor oil a poor substitute for olive oil; neverthe 
less, the Greek and Demotic papyri demonstrate that castor oil 
continued to be widely used. By Roman times, however, things had 
changed. Castor is rarely mentioned in Roman papyri as a crop or 
source of oil. Dioscorides and Pliny continue the common literary 
references® to castor in Egypt, but those reports may be based on 


the castor plants growing wild. Radish seed and olives became the 
most common oil sources of Roman Egypt 
Since castor did not need to be planted each year, unlike sesame 


an ample supply of castor seed was possible without annual plantings. 
This may explain why the references to castor in the papyri are most 


Below, ch. 3 n. 31, p. 71 
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often to oil and less frequently to planting and harvesting seed 
Further, according to P.Rev. 60-72, the nomes in the Delta were 
assigned the majority of oil seed cultivation. Unfortunately, with 
little papyrological evidence for the Delta, the castor production 
there is not well documented 





I 


Sesame 
(o¥joapov) 


$1 Physical Description’ 


Sesamum indicum L. (Fam. Pedaliaceae 


is an erect plant that 
flourishes in tropical and subtropical re 


ions. Its leaves vary from 
broad, lobed leaves at the base of the plant to narrow, pointed leaves 


at the top. The leaves are green but often have reddish-« 
It is an annual plant that has the shortest growing season of any oil 
seed crop; within 85-130 days mature seed is produced. The height 
of the sesame plant is normally 100-120 cm., though some conditions 
have produced plants up to 180cm. After about four weeks of 
growth, when the plant is about 30 cm. in height, flowers appear in 
the axil of each leaf, normally one per leaf. As the stem grows high 
nore and more flowers appear. In those same locations the fruit 
produced which is a narrow capsule 2-3 cm. 


er 
in length with many 
eds in four or eight rows. Numerous varieties of sesame are grown 
today (30 or more are reported in India). These varieties differ 
primarily in height, in manner of branching, and in the shape of the 


capsules. In general, the sesame plant branches out near its base int 


everal long stems, each producing many seed pods. 


gh dis 
ee also A. B. 
Fats and Oil 


1940 reprint of 1640 ed.), pp. 
Bombay: New Book, 1938), pt 
The Oilseeds Economy of Ind 
Delhi: MacMillan of India, 1975) 
Usher, Dicti 

Marti 


nary of Plants 
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Sesame seeds are pear-shaped, flattened ¢ » sides and 
pointed at one end. They are 2.5-3.0 mm. long and 1.5 mm. wide. 
weighing between 2.0 and 3.5 gr. per 1,000 seeds. A thin shell 
surrounding the seed may be removed by soaking and rubbing, but 
that is unnecessary prior to oil extraction. In color the seeds vary 
from white to yellow to brown to black. About 50% of sesame seed is 
yil and about 25% is protein, making it an attractive oil source 
Sesame is also desirable because its oil is of good quality 

Sesame grows well on t, sandy soils that would be ged 
inadequate for many crops. It requires, however, several wateri 
from rain or irrigation and can only tolerate short periods of dr 
It can be grown during any season of the year given a warm climate 
Sesame also grows well in dense plantings. Whether sown in care 
fully spaced rows or hills, or broadcast, the yield is nearly the same 
(if Sesame plants have ample room, they numerous stems; if 
little room, they g only one). Because of the small size of the 
weds, sesame is often easier to sow generously and then thin out the 
plants after germination. 

The uneven ripening of the fruit of the sesame plants and the 
bursting of the seed capsules as soon as mature creates some special 
problems for the harvest of sesame. Generally, the entire plant is 
taken from the fields as soon as the leaves of the plant begin to turn 
ellow, but while the seed pods are still green. After about one week 
the leaves fall off the bundled plants, and after about two more 


weeks all the pods have ed. Then the plants are shaken or 


beaten lightly on a floor or ov cloth to release the seeds 


2 Modern Production 


Nearly two million m. tons of sesame seed are harvested annually 
shout the world, primarily nd Asian countries. 
Approximately js of that total nin Chit pproximately 
in India. In recent years Egypt has produced about 15,000 m 
1920 Egypt reported 4,800 ha. planted ir ne from which 
tons of sesame seed were crushed t 1,790 m. tons 


of oil.S Were it not for the problems of harvesting sesame, making 
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mechanical harvest difficult, sesame would be much more widely 
grown today as a commercial crop. 

Sesame oil is typically expressed with hydraulic presses in three 
stages:° the first is a cold pressing, the second and third apply increas 
ing amounts of heat and pressure. Normally the oil from the first 
pressing is ready for use, while that from the second and third 
pressings must be refined. In some cases, the remaining press cake is 
subjected to solvent extraction to remove even more oil before it is 
used in cattle feed or as a fertilizer. Primitive methods of extracting 
sesame oil are still in use in some parts of Africa and India® where 
either the seed is pounded in a wooden mortar, boiled in water, and 
the oil skimmed off, or an animal-powered mill presses the seed to 
extract the oil. 

Most of the sesame produced is used in foods: the oil as a 
component of vegetable shortenings and as a cooking oil, and the 
seed in bakery and confectionary products. Sesame oil is also used in 


soaps, in paints, in medicines, and occasionally for lighting.” In 


Algeria, healing practitioners prescribe fumigation in the smoke of 
burning sesame to relieve fevers, and sesame oil—in which flowers of 
rosemary have been soaked for 40 days—are prescribed as a cure for 
earaches.$ 


$3. Literary Sources 


References to sesame in Greek and Latin literature report that 
sesame grows in the East and is frequently used there as a substitute 
for olive oil. Sesame seed as it is used in foods is also discussed. ‘The 
following are some of the more significant and relevant descriptions 


of sesame 


Aristophanes Pax Va 
869 Bakery products are made with sesame seeds 


Herodotus Va 
1,93 Sesame grows well in Babylonia where it is the 
only source of oil 


wer, pp. 506-25, 
r, Sesame, Safflower 





3.48 
3.117 


Hippocrates 
518 


Xenophon An 


9, 


1.2. 
4.4.1 


6.4.6 
Theophrastus 
8.2.6 
8.3.3-4 
8.5.1-2 
8.9.3 
Strabo 
16.1.14 
16.1.20 
16.4.26 


Dioscorides 
2.99(121 


Pliny Nat. 


18.22(96) 


18.23(98) 
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Sesame and honey cakes are eaten at Corinth. 
Sesame grows in Persia 


Va 


Mix cumin with white sesame seeds 


V-IVa 
Sesame grows plentifully in Cilicia 
The Greek infantry used sesame oil in place of 
olive oil while in Armenia 
Sesame grows in Thrace-in-Asia 


HP IV-Illa 
Sesame matures 40 days aft floweri 
Sesame flowers are leafy; the seed pods 
out where the flowers had been; sesame is a 
summer crop 
Sesame seeds are white and are in seed pods 
that have various sections 
Sesame exhausts the soil 

la 
The Mesopotamians use sesame oil, but other 
places do not have it 
The Mesopotamians anoint themselves with 
The Nabataeans use sesame oil in place of olive 


oil. 


Ip 

ame is not good for the stomach and causes 
bad breath; the Egyptians use oil made from 
Ip 
In Arabia oil is obtained from sesame 
In India oil is made from sesame 
In Egypt oil is obtained from sesame. 
Sesame is a summer crop that is made into clear 
oil in India 
Sesame is soaked in hot water, spread out to 
dry, rubbed thoroughly, and then soaked in cold 
water to separate the chaff; finally it must be 
spread out in the sun to dry 
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18.10(49) 
18.10(53) 
18.10(58 
18.73(304 


Columella 
2.12.5 


1.2.50 
11.2.56 


11.2.75 


ius Rufus 


19.742 


Athenaeus 
3.11 1a 


Sesame is sown in summer 
Sesame seeds are enclosed in seed pods 
Sesame leaves are blood-colored. 
Sesame oil is thick 


Ip 

Per six sextarii of sesame planted: after the 

und is broken up, three days of plowing and 
four days of harrowing are required, four days 
of hoeing and two at a second hoeing, and two 
days of harvesting are required; the total per six 
sextarii is 15 days. 
Sesame is planted early in the season in wet 
fields but in the fall in dry fields. Sesame grows 
best in black soil, but will succeed in sandy soil 
if it is fertile. Sesame is planted in June and July 
in Cilicia and Syria and is ready for harvest by 
autumn 
In the overseas provinces, sesame is sown in 
June or July 
In Cilicia and Pamphylia, sesame is sown in 
July 


five sextarii of sesame per iugerum 
should be planted 


Ip 
Alexander's men used sesame oil in place of 
olive oil 


Up 
Sesame is combined with honey to make a con 
fection and is sprinkled on breads; sesame oil is 
very. thick 
Sesame oil is very thick and sticky yet soft 
Sesame may be substituted for wild vetch 
Linseed may be substituted for sesame 


I-IlIp 


Bread is made with flax and sesame seeds. 


Theophrastus and Pliny often use the se plant and its seed 
point of comparison for less well known plants that they are 
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describing.® Apparently they could presume that their readers were 


familiar with sesame. References to sesame 


are also found in many 


prescriptions. 
Given the similarity of the descriptions of sesame in the liter 
sources with those in modern sources, the identification of afjapov 
Latin sesamum) with sesame is secure: it grows well in many 
temperate climates, the seed pods grow out where the flowers had 
been, each seed pod contains numerous white seeds, sesame seeds 
are used in bakery products, and sesame oil can be used in 


ce of 
olive oil 


§4. Ancient Civilizations 


In addition to the evidence from Classical literature cited above 
frequent notices appear in Babylonian and Assyrian literature 
us well as in Jewish literature," of the cultivation ar 


1 use of sesame 
oil, Sesame cultivation and ses: 


e oil production in antiquity was 
especially concentrated in Mesopotamia 
messus (OGIS 55.16) in the time of Euc 
esame in Asia Minor also. 

But for Egypt before the Greek takeover, no evidence of sesame 
exists; and for Greece and Italy, the Classical 


An inscription from Tel. 


es attests the presence of 


authors—though in 


E.ge: ‘Theophrastus HP 
27.196; Theophrastus 
Hippocrates 2.518 et saepe; Di 
16.40(67), 68(110); 28.47(168) 
For a general discussion see A. Ste 1849. 
addition see M, G, Raschke th the East 
Aufsticg und Niedergang der Romischen lin Wal 
Gruyter, 1978), p. 906, n. 1014, 1020: p. 924 Die Olwahrsagun 
bei den Babyloniern, Band 1: Einleitung, Stu 
B. Meissner, Babylonien und Assyrien, vol. I (Heid 
J. Hunger, Becherwahrsagung bei den Babylonic 
LI (Leipzig, 1903), p. 13: and L 


kunde, p. 95. 


S. Daiches, Ba 1 Oi in the Later Jew 913) 
p. 25: R. M. Haywe nomic Survey 4 3. The Talmud 
ts that in Babylonia ise is sesame 


Ancient Mesop pp. 85-94, dis 
I; cf. R. J. Forbes, “Chemical, Culinary 
Technology 1 (Oxford: Claren 288, 
Cf. the discussion above 
contrary 


A History of 


jusions to the 
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some cases describing its cultivation—do not indicate that it is grown 
there. 

The time of the introduction of sesame into Egypt cannot be 
narrowly defined. The earliest evidence of sesame in Egypt is 
Ptolemaic, but it must be noted that an early Demotic text from a 
temple (314-13 n.c., above ch. 1 § 7, p. 31) is an indication of sesame 
cultivation by the natives very soon after the arrival of the Greeks. It 
is therefore likely that sesame was brought to Egypt after the Persian 
conquest of Egypt. The Greeks, having found sesame oil a better 
alternative to olive oil than castor oil, encouraged the production of 
sesame in Egypt beginning in the late fourth century 6.« 


Occurrences in Papyri 


The references to sesame are listed in appendix E. ‘The list of 
documents includes numerous accounts, receipts, and letters. Two 
archives figure prominently: the Zenon collection frequently mentions 
planting sesame, and the texts from the Serapeum at Memphis arc 
concemed with yearly provision of sesame and castor oil. 

Omitting the references to sesame in P.Rev., the approximate 
distribution of papyri is as follows: 


Zenon archive mention sesame plants, seed, etc 
mention sesame oil 

Papyri of Hla mention sesame plants, seed, etc 
mention sesame oil 


Papyri of Ha mention sesame plants, seed, etc 
mentions sesame oil 


Serapeum archive: 17 mention sesame oil 
mention sesame seed 

Papyri of Ia mention sesame plants, seed, ete. 
mention sesame oil 


This tabulation quickly reveals the infrequency of references to 
sesame oil (except in the Serapeum archive) in contrast to the fre 
quent references to sesame plants and seed. As demonstrated above 
ch. 1 §5, pp. 18-24), E.avov, which occurs throughout the papyri, is 
1 general term for oil with a range of meaning broad enough to 
include sesame oil. 


§6 Geographical Distribution 


Of the eighty-nine papyri of the third century (including the 
Zenon archive), about one-half are explicit as to the provenance of 
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sesame production. Except for the following papyri, the evidence for 
sesame cultivation is entirely in the Arsinoite nome PSI V 518. 
Apollonius’s dorea at Memphis; P.Hib. I 43, sesame delivered to a 
factory in the Oxyrhynchite nome; P.Tebt. Ill pt. II 844, sesa 
processed at a factory in the Aphroditopolite nome; and P.Tebt. III 
pt. 11 845, sesame harvested in Phthemphouth 

In the second century sesame is mentioned in four locations 
other than the Arsinoite BGU V1 1217, Hermopolis; P.Tebt, IL 
pt. II 1043, Heracleopolite nome; UPZ I 20-89, Memphis; and O.Petr 
44, Thebes. This absence of evidence for sesame production through 
out Egypt and concentration of evidence for sesame production in 
the Arsinoite nome may partially be explained by the provenance of 
the extant papyri, but it may also suggest the Greek predilection for 
sesame, P.Rev, 60-72, however, assigns the majority of sesame 
cultivation to nomes in the Delta (below, § 8, pp. 64-65 


Agricultural Details 


is indicated by the term 
snetpe and related forms in P.Cair.Zen. Il 59268 and V 59816, and 
by the allotments of seed in P.Cair.Zen. [1 59292, V 59850, and 
P,Lond. VIL 1994 and 1995. 

P.Cair,Zen. V 59816 suggests that sesame was planted when it 


Sesame was planted from seed as 


was impossible to plant something else. The text is a letter conveying 


Apollonius’s instructions to the cultivators of his estate: the land was 
) be cleared, irrigated, and sown: ei 8 yh, Sony av iy | ] B6vim] 
oneipew 


] sn¢apoonopevbft. The text does not clarify why 


sesame was to be planted only when it was infeasible to plant 


anything else, although sesame's ability to prosper in most soils may 
be a factor 

P.Cair.Zen. V 59850 records the daily allotments of seed to three 
Egyptian cultivators:'° one received 15 choi., one 5, and one 7. These 


quantities were apparently for planting. The reason for the variatic 
in amounts is not clear; perhaps it was a difference of experience, of 
terrain, of tools, or of assistants. 

Seven papyri from the Arsinoite nome indicate that two crops of 
sesame per year were possible in the Fayum 


The names are Paapis, Hor 

Schnebel, Landwirtschaft, " 
P.Cair.Zen. 1 59155; ibid., pp. 145-60. CF. Egy 
RS, € Ibn Mamm: ules for the Min 
California, Berkeley, 1973) 
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PSI 499  (22Feb.) money for planting sesame 
P.Hamb.1 4 Apr./May) ofoapov Gepwvov 
PSI 500 (6July) _ preparation for planting 
P.Cair.Zen. V_ 59850 (Aug./Sept) seed for planting 
P.Lille 41 29 Dec.) — chicayov pbvonpixov 

42 23.Nov.)  aicapov pbtvonwpiKdv 
P.Lond. Vil 1991 (Oct.) aroapov PdivonwpiKdy 
P.Wise, IL 7 25 Sept.) harvesting sesame 


Since parts of the Fayum were not subject to the annual flood and 
since perennial irrigation was possible, there was more flexibility in 
planting seasons than in the rest of Egypt or other parts of the Medi- 
terranean world. Theophrastus and Pliny give sesame as only a 
summer crop; however, Columella suggests that it is planted in some 
places toward the end of summer (above § 3, p. 60). But in the 
Fayum sesame was clearly a summer and a fall crop, probably 
planted in June or July and in October or November 

The time of harvest that would be expected based on sesame’s 
growing season is September or October and January or February 
Only the former of these is confirmed by the papyri: P.Col. II 33 (3 
Oet.), receipt for sesame; and P.Tebt. Ill pt. Il 844 (Oct./Nov.) 
sesame received at a factory 

The manner of harvest is described in two papyri: P.Wise. II 77! 
is a record of paying ¥s ob. per day to workers eig todg 19 oijaapov 
tihovtac; and P.Cair.Zen. IV 59787 records payment at lines 21 and 
70, cig tUpdv cnodpov, and at lines 57 and 59, cig ovvaywyiy 


anodpov. As described above, the uneven ripening and bursting of 
the sesame seed pods requires that the entire plant be harvested; thus 


this “pulling out” the entire plant is the manner of harvest 


§8 Amounts Cultivated 


P.Rev. 60-72 assigned to all the nomes but one (the Memphite)! 
a number of arou. to be planted in sesame (in contrast to castor 
which was to be grown in only eight nomes). The extant figures 
range from 300 to 10,000 arou. per nome for itself and 240 to 8,900 


P.Wise. 1 published by W. L. Westermann and A. G. Laird, “A Zenon Papyrus 
at the University of Wisconsin” in JEA IX (1923), pp. 81-90 (= SB III 

* In the Talmud, Moed Kafan 12b mentions “pulling up sesame crops.” Flax is also 
pulled”: P.Cair.Zen. IV 59782b.32, 121, 161 and P.Lond. VII 1997.5. Cf. the cutting 
of sesame plants in Mesopotamia: Levey, Ancient Mesopotamia, p. 89. 

Memphis and the Memphite are listed separately. I count them as one; I also 


count the Thebaid as a nome; see appendix A. 
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arou. per nome for other nomes, for a total of 51,240 arou. plus the 
number of arou. not extant (see appendix A 

The nomes in the Delta were especially occupied with sesame 
production. Of the eleven nomes that were to produce sesame for 
other nomes or for Alexandria, all but c were in the Delta. The 
Arsinoite was the only nome of Middle Egypt to produce sesame for 
other than its own use. The highest figure (10,000 arou.) assigned to a 
nome for itself was the Saite with Naucratis in the Delta. It was also 
to supply 3,000 art. to Alexandria. In contrast, the whole Thebaid 
was to plant 3,350 arou. in sesame for its own use but was not 
responsible to supply any other nomes. Thus, sesame cultivation was 
principally to be carried out in the Delta. 

The Arsinoite was also responsible for a large amount of sesame 
It was to plant the highest number of arou.(8,900) for other nomes. 
but the number of arou. for itself is not extant. Since the Arsinoite 
was not to receive sesame from other nomes, it would have likely 
needed at least 1,000 arou. for its own needs, hence its total number 
of arou. planted in sesame would have exceeded 10,000. 

Other third century papyri include an occasional report of land 
planted in sesame (all from the Ars ome 


P.Lille 5.20-21 
P.Cair.Zen. I 
PSI ray 
P.Col. 1V 78.24 
Pap.Lugd. Bat. 
XX 38 
P.Petr. U1 75.15 
P.Hamb. | 4.8, 12 
PSI LV 132.3 ou. Ha 
SB VI 9522.2, 4, 6, 12 mu. Ula 
g) le 
at Though these records of arou. planted in s » not account for 


res much sesame,” there may have been other 
900 in the same years in the estate of Apollonius and elsewhere in the 
Arsinoite me 
P.Petr, 111 75 is the most informative papyrus of the above 
for it is an account by a nomarch of the arou. sown in \ 
in the Arsinoite nome. Out of a total of 180,014 arou, anted in 


twelve different crops (the papyrus lists thirteen crops, but the figure 


PSI AV 432% 
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for xaptoc is lost), only 261 arou. were planted in sesame, in com 
parison to 134,315Ys arou. planted in nupéc. This report, however, is 
of land planted by 18 January in fall/winter crops; it can therefore be 
concluded that sesame as a winter crop received little attention in the 
Arsinoite nome this year or was already harvested by the time of this 
papyrus. This limited cultivation of fall sesame is confirmed by the 
absence of reports of harvest in the months of January and February 
(above § 7, pp. 63-64) 

P.Cair.Zen. 11 59292, P.Lond. V11 1994 and 1995 are records of 
deliveries of seed for the years 33-35 of Philadelphus to Heracleides, 
the chief farmer of the estate of Apollonius at Philadelphia! Edgar 
and Skeat, editors of these texts, suggested that this seed was 
primarily for planting, but might also have been used for other 
purposes (eis tov oxépov occurs several times). Over a three year 
period Heracleides received a total of 70,5904: art., principally of 
wheat and barley; of sesame he received 7564) art.*® Sesame accounts 
for only 1.07% of the total deliveries, and spread over a three-year 
period provides only 252 art. per year. If P.Rev.’s seed rate of /2 art 
per arou. is used (below § 10, pp. 68-70), that means at the most 504 

‘ou. of sesame were planted each year, disallowing other uses of the 
seed, This amount of land sown in sesame on Apollonius’s estate, 
approximately 5% of the 10,000 arou., is in line with the papyri cited 
above that record the number of arou. planted 

Records of amounts of sesame harvested are as follows: P.Ryl. 
IV 571, 54 art.; PSI V 518, 331 art.; and P.Tebt, III pt. II 845, 90/2 art 

Some considerable amounts of sesame are reported in storage 
from Apollonius’s estate. In P.Lond. VII 1991, Cleitarchus keeps a 
record (for year 34 of Philadelphus) of the amounts of sesame that 
Heracleides stored at granaries on the estate. The figures for art. of 
sesame are: 633, 641 2792, 200%, and 13. These figures total 
1,767'/i2 art. Since for this year 252 art. were given for planting, 
assuming that the 756% art. reported above for three years was 
evenly divided between the years, 252 art. of seed (if all were 
planted as seed) yielded 1,767!/i2 art. of produce, for a ratio of 1 to 7 
(below § 10, pp. 68-70). Other amounts of sesame in storage are: 
P.Cair.Zen. Ill 59497, 25s art; IV 59717, 1,535! art.; and IV 59732 
912s art 


Whether these deliverie ere from the government or from granaries on 
the estate is not clear; P-Rev tates that persons holding land en doreai arc 
to keep out of their produce a q { seed for the next planting 

See lished th P.Lond. VIL 1994-1995. 
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Several deliveries of sesame seed are reported in the Zenon 


archive. The first two of the following papyri are for processing into 
oil, and the last is a delivery to the crown: P.Col. III 33, 108 art 
P.Cair,Zen. 11 59223, 100 art., and 300 art.; and IV 597: ., 6672 art 

Papyri of the second century that mention sesame are infrequent 
and generally mention small amounts of sesame 


P.Tebt. II pt. 11 832 rents of 1-44 art 
1010 rents of 2/1, 10¥% art 
1011 receipts of art 
1012 rents of 4-34» art 
UPZ Il 186 20 arou. planted 
O.Petr 4 account of 24 art 
O.Wilck. 1520 account of 19/2 art 


Two exceptions to these insignificant amounts of sesame are a letter 
statit hat a factory was short 2,088% art. of sesame (P. Tebt, Il pt. 1 
728) and an account of payment in rent of 5,754's art. (BGU VI 1217) 


§9 Oil Production 


Though P.Rev, regulates factories, its only information regarding 
amounts processed is inferred in cols. 60-72. Apparently all the 
homes were involved in oil production plus Alexandria (P.Ree 
58.6 = 60.12) 

Tn addition to the references to oil factories in the Oxyrhynchite 
and Aphroditopolite nomes—in P.Hib. 1 43 and P.Tebt. Il pt. IL 844 
above § 6, pp. 62-63)—P.Cair.Zen. II 59223 and III 59412 cite oil 
factories in the Arsinoite nome. But the only papyrus that gives 
information about amounts processed is P.Tebt. III pt. I 844 (256 
from the Aphroditopolite nome, a monthly account of amounts 
received, amounts processed, and oil produced (see table 3). Though 
this document is fragmentary, it gives much information about oil 
production. Note in particular that in Mesore, no sesame was re 
‘eived; in Pachon, none was processed; a deduction of 7% is recorded 
for loss in cleaning; and 2.9 art. of seed yield 1 metr. of oil. Work at 
this factory was not only at harvest times, for the seed was stored 
and processed throughout the year. Based on P.Rev. 46.16, which 
requires that each mortar at a factory process one art. per day, this 
factory must have had 6 mortars in order to process 188 art. in one 
month. 





table Oils in Ptolemaic Egypt 


Taste 3 Sesame Oil Production in the Aphroditopolite Nome 
(P.Tebt. III pt. Il 844) 


mount | Amount | Amount | Amount | Oil 
Month on Hand | Received | Deducted | Processed | Produced 


Mesore 
21 Sept 143% art 
2 Oct 


Thoth 
26 Oct 
2% Nov.) 
Phaophi 
5 Nov 
24 Dec 


Mar 3 38 metr 
23 Apr ch 


Phamenoth 
4 Apr 
May 
Pharmouthi 
23 May 
June 


Pachon 


June 


§10 Yield Possibilities 


On the ratio of sesame seed sown per arou. there are three 
indications from the papyri. P.Rev. 41.14-18 states that the oikonomos 
is to allot 4 dr. to purchase seed for each arou. to be sown in sesame 
Since column 39 prescribes a value of 8 dr. per art. for sesame, the 
intended planting ratio art. per arou. Sesame then is an 
exception to Wilcken’s su n that one arou. is generally sown 





y 
; 
a 
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with one art. and this is not unexpected since the size of sesame 
seed is significantly smaller than most crops. As P.Lond. VII 2008.33- 
34 demonstrates, sesame was sometimes sown less generously than /s 
art, per arou.; in a letter to Zenon, an inspector reports that the 
sesame crop is very sparse because the cultivator had only sown 4 

choi. per arou. And in P.Rainer Cent. 47-48(213), ¥s art. is allotted 
per arou. to several cleruchies 


Columella 2.10.18 (cf. 2.9.18) gives a rate of 4 or 6 sextarii per 
iugerum. The higher of those figures is equivalent to only 0.1 art, per 
arou. or 4 choi. Modern seed rates, as low as 1 Ib. per acre and as 
high as 10 Ib. per acre, are similar to the lower ones of Ptolemaic 
times. When the 10 Ib. per acre figure is converted to art. per arou., 
using appropriate equivalencies (see ch. 1 §3, pp. 9-10) and the 
weight by volume of sesame (1 bu. 46 Ib. the seed rate is only 
0.1 art. or 4 choi. per arou. Two variables may account for some of 
the variation in rates of seed per land area: the percentage of seed 
that germinates and the method of planting, whether broadcast or in 
rows. Nevertheless, the seed rate suggested in P.Rev. art. per 
arou., is not supported by other information. 

The only papyrological evidence for the amount of ses: that 
might be harvested per arou. comes again from the Zenon archive. If 
the amounts of sesame seed allotted for three years in P.Cair.Zen, II 
59292, and P.Lond. VII 1994 and 1995, are being used exclusively for 
seed, and are equally spread over the three years, and if the total of 
the amounts of sesame placed in the estate's aries (P.Lond. VII 
1991) for one of those years is the produce of that seed allotted 
above § 8, p. 66), then each art. planted yielded 7 art., which equals 
3.5 art. from each arou. planted in sesame (2 art. per arou.) 

Because of some of the uncertain assumptions of the above 
calculation, a comparison with modern yields for sesame will help 
evaluate the yield of 3.5 art. per arou. Egypt's a yield of 
sesame for the years 1934-38 and 1946-48 was 730 kgs. per ha 
Using the equivalencies in ch. 1 (§ 3, pp. 9-10) and the weight by 
volume of sesame (1 bu. = 20.9 kgs..”), the yield of sesa Egypt 


O.Wilek. 1 
Joshi, Se 

US. Dept 
FAO 1949 


figures hav 
Yearbook, p. 130. Cf. W 
U.S. Dept. of Agricultur 
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in the mid-twentieth century was equivalent to 6.6 art. per arou.’ 
Though this is higher than the 3.5 art. per arou. suggested above, 
several inequities should be noted. Egypt has a much higher than 
average yield in modern world production, the world average for 
1934-38 and 1946-48 being 373 kgs. per h one-half that of Egypt 
Sesame yield in India was even less: kgs. per ha, Numerous 
variables must also be considered when comparing ancient and 
modern sesame yields: varieties of sesame, differences in climate and 
soil fertility, artificial fertilization, methods of harvest, etc, Thus, the 
3.5 art. per arou. may be fairly representative of sesame yields in 
Ptolemaic Egypt 

For the yield of sesame oil from sesame seed we have clear 
figures in P.Tebt. III pt. II 844; approximately 3 art. of seed yield 1 
metr. of oil 


§ 11 Amounts of Oil 


Outside of the Serapeum archive we have only a few references 
to sesame oil and only one of those es an sunt: P.Tebt. Il pt. I 
997 is a receipt for 2 metr. The frequent references to sesame in the 
Serapeum archive are requests for 1 metr. of sesame oil for use in the 
temple. In addition to these references to sesame oil, several occur 
rences of the phrase £Aatov Kai xixt (above, ch. 1 § 5, pp. 22-24) also 
refer to sesame oil. 


§12 Seed and Oil Prices 


P.Rev. priced sesame seed at 8 dr. per 30 choi. art. minus a 2 dr 
tax. Two other papyri give a price for sesame seed: P.Lond. VII 
1996.42 (250), 6 dr. per art.; and PSI V 518.6-8 (251-50), 54 dr. per art 

P.Rev. priced sesame oil at 48 dr. per metr. (no other papyri 
state a price for sesame oil). On the basis that 3 art. yield | metr 


there is a 100% gross profit possible: 3 art. at 8 dr. each yield oil worth 


48 dr. Net profit depended on processing costs, ete., which arc 
unknown 


§ 13 Uses 


Three papyri reveal that sesame seed was used for purposes 
other than making oil: P.Cair.Zen. IV 59562.18 mentions 10 art. of 


45-49, assumed that Egypt's current yield 
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washed sesame that are to be sent along with some other foods for a 
festival; UPZ 1 89.15 mentions the purchase of some sesame cakes: 
and P.Lille 3.53 reports the delivery of 900 art. of sesame in addition 
to 3,000 art. of barley to a brewery for making beer.® No evidence 
on the use of sesame oil is given in any of the papyri 


§ 14 Comparisons and Conclusions 


Unlike castor oil, evidence does not exist for sesame oil in Egypt 


before the fourth century B.c. Sesame cultivation and oil production 
had been concentrated in but not limited to Mesopotamia. Under 
Ptolemaic control, however, sesame was actively cultivated in Egypt 
at least by the Greeks. The Demotic papyri suggest that the native 
Egyptians rarely planted sesame 

Sesame was an attractive oil crop, for though it was an annual, it 
required less work to plant than c fr seed rather than shoots). 
its growing season was short en to allow two crops per year, it 
grew well on less fertile soil, and it was easily harvested. It also 
yielded a more attractive oil than castor. Though the occurrences of 
avov that specify sesame oil are infrequent, many of the numerous 
oceasions when Aatov is written in the papyri must be understood as 
sesame oil 

By Roman times, the picture of oils had changed. The few 
papyri that mention sesame do not attest to its use as an oil source 
see appendix E),° though Pliny and Dioscorides— both in the first 
century A.p.—refer to the use of sesame by the Egyptians.” The 
apyrological evidence clearly suggests that radish seed and olives 
became the most common oil sources of Roman Egypt 


Rostovtzef, Large Estate, p. 119; ef. s Ancient Mesopotamia, 


ferring only to O.Wilek. 11763, Johns ame oil as if 
On the sources of Pliny: W. Kroll, “C. Plinius Sec der Altere,” RE XX1 
1951), cols. 299-300, 424-28; of Dioscorides: M. Wellmann, “Di RE V 
1903), cols. 1131-42; Charles Singer, “Greek Biology and Its Rela 
Moder Biology,” Studies in the History and Method of Sc 
Charles Singer (Oxford: Clarendon, 1921), pp. 60-63. On sesa 
hury, see R. $. Cooper, “Rules for the Ministries,” pp. 118-2 
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§1 Physical Description 


Olea europaea L. (Fam. Oleaceae) is a small evergeen tree up to 
9m. in height, having many branches with small leathery leaves, 
dark green on the upper side and light gray on the underside. An 
olive tree in bloom has small star-shaped flowers that are white with 
yellow centers. The numerous varieties of olive trees include a wild 
kind that is small and shrub-like with little value for food or oil 

The fruit of the olive tree is globular or oblong in shape, and is 


produced in great abundance from each tree (about 115 kgs. in 
favorable conditions). It is a soft, fleshy fruit with hard shelled pits 
The fruit changes from a greenish color to a honey-color to brown ot 
black as it ripens. Olives vary widely in size depending on variety 
weather, soil, etc., and may weigh from 1.3 to 20 grams each. Me 

commonly they are 2-3 cm. in length. The oil content of the flesh is 
25-60%. The pit also has oil content, with nearly the same character 


istics as the flesh (though in lesser amounts), making it unnecessary to 
remove the pits before the olives are pressed. 

Olive trees require a warm climate without extremes of heat or 
cold, as is provided by the countries bordering the Mediterranean 


tting, The Olive (Chi ntainer Assoc., 1920); Eckey, Fats and 
Oil 27 (note the bibli 727); Jamieson, Fats and Oils, pp. 102-11 
Kirsch 6; California, State Board of Horticulture 
Inve hi lustry: Development of the Industry, Un- 
fruitfulne ti Culture, Pruning, Processing of Fruit, etc 

ramento, 1900); W ¢ Growing in Spain: Description of Varietie 
G Meth: ul Preparation of Pickled Olives, Department 
of Commerce, § st s 79 (Washington, 1918); R. Simari and G. B. 
Martinenghi, Oliv 1950); Trease and Evans, Pharmacognosy, 
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Some rainfall or irrigation is generally necessary in addition to the 
winter rains, and for best production, cultivation and fertilization is 
idvised. Olives grow well in a diversity of soils, as long as the soil 
is well drained. Though an olive orchard requires much land to 
accommodate the widely spaced trees, other crops may be planted 
between the olive trees. Propagation of olives is most successfully 
accomplished by cutting out a piece of the trunk of an olive tree or 
cutting off a branch and planting it. Both ends of the branch are cut 
and all leaves removed before it is planted. Olive trees can also be 
started from the tips of branches, from small sprouts that are pro: 
duced by a mature tree, or by grafting onto an established wild olive 
tree. Olive seeds that are planted invariably result in a wild tree 

A new olive tree will often produce only small amounts of fruit 
during its first ten years and will not reach full production for about 
twenty years. After established, trees will produce for hundreds of 
years, and in some cases, many centuries. For good harvests, careful 


pruning is essential because fruit is produced only on branches two 


years old. Considerable variation in productivity is common for olive 
trees; weather, lack of pollination, infestations of insects, etc., can 
adversely affect fruit bearing. Olive production usually follows a 
two-year cycle: a good crop one year is followed by a poor crop the 
next 


2 Modern Production 


The highest worldwide annual production level of the olive 
industry up to and including 1981 was for the year 1980.2 Over 11 
million m. tons of olives were harvested, and more than 2 million m, 
tons of olive oil were produced. Italy, Spain, and Greece contributed 
658 of the olives harvested, and Turkey, Morocco, and Tunisia con 
tributed another 20%. Quantities produced in other countries include 
Israel, 45,000 m. tons; U.S.A, 99,000 m. tons; and Egypt, 6,000 m 
tons. Though the olive industry in Egypt is comparatively small, the 
1960 census? reported 216,095 olive trees growing in Egypt of which 
189,404 were of productive age 


pp. 329-30; Usher, Dictionary of Plants, pp. 421 Plant Names, p. 422; 
see other sources listed in K. D. White, A graphy of Roman Agriculture 
Bibli hies in Agricultural History 1 (University of Reading, [ ute of Agri- 
cultural History, 1970), pp. 50-51. Also see below, 1. 18 

FAO 1981 Production Yearbook, pp. 137-38. 

Food and Agriculture Organization of the United Nations. Report on 1960 
World Census of Agriculture, vol. I part C (Rome, 1970} 
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The processing of olives for pickling begins with harvest in the 
months of September, October, or November, depending on the 
year and on whether green or black olives are desired. Olives for 
pickling are handpicked and handled carefully to preserve their 


appearance. Because of the bitter substance present in all olives 


regardless of maturity, they are inedible and must be treated. By 
soaking green olives in a lye solution and then curing them in salt 
brine, olives can be ready to eat in several weeks. A better quality 
olive can be obtained, however, by soaking in water that is changed 
at least every other day followed by salt k This method requires 
everal months until the bitter substance disappears and is therefore 
frequently impractical. Ripe olives are usually not treated with lye 
but are placed in a solution of salt and various spices for several days 
until the bitterness disappears. This process can be shortened if the 
in of the olive has been punctured 

Olives to be used for oil are picked when the fruit is fully ripe 

inning in December. The best oil comes from fruit that is not 
wverly ripe and still firm. These olives retain considerable moisture 
and must be artificially dried before crushing. Olives that remain on 
the trees longer become soft and have little moisture and produce the 
greatest quantity of oil, though of poorer quality. Olives for oil arc 
harvested in several ways: sometimes they are knocked from the 
trees by long poles and then gathered and cleaned; often the branches 
vith ripe olives attached are cut from the tree, thus harvesting and 
runing at the same time. Without removing the pits, the olives arc 
rushed in a mill and then pressed. The first pressing yields a very 
pure oil; whereas, subsequent pressings must be refined in settling 
tanks, centrifuges, and by other processes. In common use early in 
the twentieth century were stone crushing mills operated by animals 
nd mechanical presses, but these have largely been replaced b 
more modern equipment 

Olives and their oil are primarily used for edible purposes, being 

hly prized in the food industry around the world. Olive oil of 
poor quality is sometimes used in the manufacture of soap and 
industrial products, but the demand for oil in cooking leads to the 
refining of even poor quality oil to convert it to an edible product 
Some olive oil continues to be used for various medicinal purposes. 


* Hilton-Simpson, Arab Medicine, index, s.v. “olive;” Boulos, Medicinal Plants 
137-38; Martindale, Pharmacopoeia, p. 1033; W. S. Blackman and R. R. Mare 


The Fellahin of Upper Egypt (London: George Harrap, | 195, 207 
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Literary Sources 


References to olives in Greek and Latin literature are frequent 
and, in several cases, extensive. Some of the more significant notices 
and ones relevant to this study are as follows 


Theophrastus HP IV-IHa 
1.9.3 The olive tree is an evergreen 

Because of the fertile soil in Syria, olives 
are produced in great abundance. 
Olives grow on branches that were new the 
previous year 
Olive branches may be grafted on another 
olive tree 
Olive trees must be planted at considerable 
distance apart 
Olive trees need more pruning than most 
trees. 
Fertilization and irrigation are advised for 
good olive production 
Olive trees grow in the Thebaid in Egypt 
They are planted at some distance from the 
Nile, but they are watered by springs? The 
trees produce very much oil of good quality 
though its odor is offensive 
Olives and olive oil are abundant in Cy 
renaica 
Olive wood made into manufactured articles 
may produce shoots if they get wet 


Cato Agr Ti-Ha 
2 Olives need to be pressed immediately after 


they are gathered (cf. 64.1-2). 


Two presses are required for an orchard of 
100 iugera with a mill for each press. 

Select the variety of olive to be planted 
according to the farm's soil and location. 
An olive orchard of 240 iugera requires 13 
workers, three teams of oxen and other 
animals, presses, mills, vats, three wagons 


Probably the oasis of Khargeh; Rostovtzefl, SEHHW, 1, p. 355; Schnebel, Land: 
wirtschaft, p. 302, is less specific: an oasis of the Libyan desert. 





12-13, 20. 


Pliny Nat 
13.19(63 


15.1(3 


Columella 
5.8.5 
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one harrow, various iron tools, 100 storage 
jars, ete. (cf. 121-1 

Elaborate equipment is required for pro- 
ducing olive oil: pitchers, sieves, pulleys, 
ladles, funnels, wedges, in addition to the 
mills and_ presses. 

Plant young olives in large holes at the sow 
ing time, being careful not to disturb the 
roots. 

Green olives produce better oil but ripe 
olives produce more oil 


la 
Olive trees grow in Armenia (ef. 12.2.1 
Cappadocia; 12.3.30 = Pontus; 16.3.6 = on 
the coast of the Red Sea 
In Egypt, olive trees are found only in the 
Arsinoite nome and in some gardens near 
Alexandria. They are large and productive 
trees that are capable of yielding a good 
quality oil, even though its odor is offensive 


Ip 
Olives grow in Egypt at an oasis 40 miles 
from the Nile; it is in the region of Thebes. 
Though getting olive production started 


used to take many years, it is now possible 
to harvest olives the first year after trees 


have been transplanted to the orchard 

Olive oil loses its flavor if kept for one year 
Extreme care must be exercised in knocking 
the fruit out of the olive es sO as not to 
injure the tree or disturb the buds of the 
next year's crop. 

The fleshy olives of Egypt are better for 
food than for oil (cf. 13.19.63) 


Ip 
Olive trees cannot endure hot or cold weath: 
er, so if in a hot region, plant on the north 
side of a hill, but if in a cool region, plant on 
the south side. 
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The best olive cuttings are the thickness 
that a man can grasp with his hand; the 
cutting should be completely submerged in 
the soil. After three years the new growth 
should be pruned back; after five years it is 
ready for transplanting. 

Olive trees may also be started from buds 
that sprout on the tree. 

An olive tree that is unproductive will be- 
come productive if a branch from a wild 
olive tree is grafted into it 

October is the time to harvest olives if you 
want to make green oil. 

Olives for eating are prepared in various 
ways; some must be soaked in hot wate: 
then mixed with fennel, mastic seeds, salt 
and must; after three days these olives may 
be eaten. Others require soaking in vinegar 
for 40 days 

Olive trees grow best on hillsides; on the 
rich soil of the plains the olive produces 
much foliage but little fruit 


The information about olives is particularly extensive in Col 
umella 5, 12, and 17-20. He discusses in detail ten different varieties 
of olives, their characteristics, cultivation requirements, and process 
ing particulars. Cato (Agr.) describes exactly how to get started in 


olive farming and in processing olives, with specific measurements 


materials, and design of everything needed for working with olives 
Pliny (Nat. 15) reviews what had been said about olives from Hesiod 
to Virgil and how the olive industry had changed by his time, He also 
discusses numerous misunderstandings that had developed about grow 
ing olives. Pliny quotes extensively from Cato on how best to grow 
and process olives 

Olives and olive oil do not receive as much attention among 
some medical writers as other plants.’ The medicinal uses of olives 
were well known and olives were too commonly available to com 


The importance of the olive industry has been carefully noted in such modern 
treatments as Frank, Economic Survey (see Vol. 6 index 

E.g. Dioscorides 1.30(30), 105(138-39), and Galen 11.483; 19.736; but cf. the 
recipes in Hippocrates 7) "Nature of Women” and 8, “Diseases of Women. 
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mand as much reverence among the populace for the miracle of 
healing. 


$4 Ancient Civilizations 


Olives were a prominent part of the agriculture of the Grae 
Roman world as demonstrated above; and as Classical sources indicat 
olives were grown in many countries surrounding the Mediterranean.* 

In Egypt, however, before the arrival of the Greeks, there is 
limited evidence of olives or olive oil.’ References to olives in 
Egyptian texts, drawings of olive branches, and the remains of olive 
twigs preserved in Egyptian tombs are rare until the fourth century 
8.c,'” It may be significant then that no Demotic document mentions 
olives or olive oil. Other sources of oil were more common in pre 
Ptolemaic Egypt 

It is also apparent that the Mesopotamian civilizations did not, in 
general, produce olives or olive oil. They most frequently used 
sesame oil and have left little evidence of the presence of olive oil.!! 
Olive oil, however, was widely used in Palestine"? and in the northern 
Mediterranean countries. 


§5 Occurrences in Papyri 


P.Rev, makes no reference to olives or olive oil, but from other 
Ptolemaic papyri we learn that olive trees were being planted and 
some olives were available. The Ptolemaic references to olive are 
listed in appendix F 

The distribution of papyri mentioning olive is centered primarily 
in the Zenon archive. The evidence is limited to the few occurrences 
of dppaxivog and Aevxéc (cf. above, ch. 1 § 5, pp. 21-22) and one 
occurrence of a6pyng (below, § §, pp. 81-82 


A. Deisstnann makes much of the prominence of olives in “The World of Paul, the 
World of the Olive Tree.” Paul: A Study in Social and Religious History, trans. W. F 
Wilson (London: Hodder and S 1926), pp. 37-40 

Schnebel’s assumption (Landwirtschaft, p. 302 n. 4) that olive trees were already 
established in Pharaonie Egypt is based on sources of the fourth century and after. 
Cf, Ch. Dubois, “L'olivier et Vhuile dans Tancienne Egypte” (Reoue de philol 
2nd ser. 49 [1925]), pp. 60-83 

Lucas, Egyptian Materials, pp. 333-35; cf. Dawson, “Studies,” 5 

Thompson, Assyrian Botany, p. 102; Levey, Ancient Mesopotan 


** Low, Pflanzennamen, pp. 136-38; Frank, Economic Survey, vol. 4, pp. 133, 37. 
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§6 Agricultural Details 


Olives were started from shoots: gvté, pooyetpata, Koppoi 
The terms may suggest the different possible parts of the olive tree 
that could be used, whether a small branch, a thick stem, or a bud.' 

PSI IV 430 is 2 fragmentary text that has t& yiyapta tig #haias, 
It has been suggested" that this is a reference to olive seed. Since the 
papyrus does not indicate that the context is planting, and since the 
usual manner of propagation was shoots, that is improbable. It may 
rather refer to the olive pits remaining after the oil was pressed from 
the fruit 

No Ptolemaic papyrus reveals how widely spaced the olive trees 
were in the orchards, but a Roman text, BGU I 241.28 (IIp) gives a 
ratio of 18 olive trees per arou 

Three Zenon papyri suggest the times when olives were planted: 
P.Cair.Zen. | 59125 (16 Feb.), approval for planting; P.Cair.Zen. IL 
59159 (7 Jan.), instructions to plant; and P.Cair.Zen. Il 59244 (11 
Feb.), shoots being sent 

Apollonius’s instructions for the planting of olive trees on his 
estate at Philadelphia specify that the olive shoots are to come from 
his estate at Memphis" and are to be either dypiédaiov (P.Cair.Zen. 
1 59184) or xahAtéAaov (P.Cair.Zen. 159125) but not 4 Alyurtia, 


because the latter are only good for parks. Olive culture was ap: 
parently established at Memphis!” before the efforts to plant olive 


trees in the Fayum; furthermore, some selectivity in varieties of olive 
was possible. The nature of the Egyptian olive, however, is unclear 
Theophrastus's complaint about its odor (HP 4.2.9) is the only com 
ment extant on any distinguishing characteristics. Whether aypiéhaoy 
was used in grafting to produce more olives as Columella suggests 
(5.9.16) or whether it was merely a term for a variety of cultivated 
olives is unclear 

Once a grove of young olive trees was planted, it could not be 
ignored. P.Cair 159072 and P.Mich. 1 45 mention the required 
irrigation and pruning of olive trees. And P.Cair.Zen. 59734 assigns 
four yoke of oxen for each arou. (cf. Cato Agr. 10.1-4) 


P.Cair.Zen. 159072; 59125; 11 59159; 59184; 59244; 111 59431; V 59839; and P.Lond. 
VIL 1972; ef. P.Lond. VIL 2164 
P.Lond. VIL 


P.Cair.Zen. V’ 59839 reports that olive shoots had been sent to Zenon from 
Alexandria (ef. Strabo, ab 
PSI VII 862.12 has 2 
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On harvest time there is one dated papyrus: P.Cair.Zen. 1159184 
(8 October) records Apollonius’s instruction to mark the trees before 
harvest from which shoots are to be taken for new plantings 


7 Amounts Cultivated 
For the extent to which olive trees were planted, the only data is 
from Apollonius’s estate at Philadelphia: 


P.Cair.Zen. I 59184 Not less than 3,000 shoots 
59244 140 olive shoots 
I 59431 15 olive shoots 
IV 59734 Olive orchard of 88 arou. 
V 59839 470 olive shoots 
P.Lond. Vil 1972 As many shoots as possible 
2002 100 dr. to purchase olive 


shoots 


No papyri refer to olives being delivered to factories or being 
processed. The following papyri are the only records of amounts of 
olives and they are all for individuals: 


P.Cair.Zen. 1 59099 2 petaliai of olives 
i 59501 2 keramia of black olives 
PSI \ 535 2stamnia, four keramia 
3 keramia of olives 
504 10 keramia of olives 
Vil 858 1 keramion of olives 
P.Tebt. Il pt. 793 2 keramia of olives 


From the second and first centuries, no records of amounts of 
olive cultivation are extant, though there is an occasional mention of 
olives, of olive groves, and of the planting of olives 


§8 Amounts of Oil 


P.Cair.Zen. 59839.3 mentions 4 keramia of duépyng. Dioscorides 
1.102(134) says that this is the sediment (Gxoord8yn) of pressed 
lives. Pliny Nat. 15.9 says that amurca is the bitter fluid of which the 


olive consists, in addition to the pit, oil, and flesh. Medical writers 
prescribe duopyng for a variety of problems (e.g. Dioscorides, op.cit.; 
Galen 11.504, 824; Celsus 5.28.16c). What Zenon was to do with this 
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quantity of Guépyng is unknown, but it at least provides evidence of 
the processing of olives. 


§9 Uses 


The only thing that is known about the use of olives and their oil 
is based on occurrences of olives in food lists. Numerous accounts 
attest to the common place olives held in the diets of the Greeks in 
Ptolemaic Egypt 


$10 Comparisons and Conclusions 


Olives initially required the greatest amount of labor of any of 
the oil sources. They had to be planted from shoots and needed 

rly attention, and an olive tree did not produce many olives until 
it was at least ten years old. Olives, however, were a much less 
common crop than sesame or castor. Apollonius was directing the 
planting of some olive trees on his estate at Philadelphus, but beyond 
that there is little evidence of amounts planted. No Demotic evidence 
exists for olive oil 

The references to olives and their oil in the Roman papyri are 
numerous. In contrast to castor and sesame, olive oil, which was not 


in wide use in Ptolemaic Egypt, was by the Roman period more 
common than any of the oils used in Ptolemaic Egypt 


For additional bibliography on olive oil that came to my attention too late to be in 
cluded in the discussion above, see: M.-C. Amouretti, Le pain et Thuile en Gréce 
antique (Paris: Les Belles Lettres, 1986); M.-C. Amouretti and G. Comet, Le livre 
de Colivier (Aix-en-Provence: Edisud, 1985); ibid., olivier in Provence (Aix-en: 
Provence: Edisud, 1979); J.-P. Brun, L’oléiculture antique en Provence (Paris: Edition 
du CNRS, 1987); H. Camps Fabrer, L’olivier et Thuile en Afrique romaine (Algiers, 
1953); ibid., L’Huile d'olive en Méditerranée. Histoire, anthropologie, économie de 
Tantiquité d nos jours (Aix-en-Provence: CNRS, 1985); H. Forbes and L. Foxhall, “The 
Queen of all Trees. Preliminary Notes on the Archaeology of the Olive,” Expedition 
21.1 (1978) 37-47; M. Heltzer and D. Eitan, eds., Olive Oil in Antiquity (Haifa, 1987); 
D. J. Mattingly, “Oil for Export? A Comparison of Libyan, Spanish and Tunisian Olive 
Oil Production in the Roman Empire,” Journal of Roman Archaeology 1.1 (1988) 
33-56; ibid., “Megolithic Madness and Measurement, or How Many Olives Could an 
Olive Press Press?” Oxford Journal of Archaeology 7.2 (1988) 177-96; ibid., “Olive Oil 
Production in Roman Tripolitania” in D. J. Buck and D. J. Mattingly, eds., Town and 

puntry in Roman Tripolitania (BAR $274, 1985); ibid., “The Olive Boom, Oil Sur 
pluses, Wealth and Power in R Tripolitania,” Libyan Studies 19 (1988) 21-49; J. J 
Rossiter, “Wine and Oil Pressing at Roman Farms in Italy,” Phoenix 35 (1981) 345-61 








Safflower 


(kvijKoc) 


§1 Physical Description 


Carthamus tinctorius L. (Fam, Compositae) is an erect annual 
plant 0.5-1.5 m. in height. The safflower plant tends to branch out 


near its base into several long stems; the stems and leaves are prickly 
resembling a thistle. Each of several lowers per stem have 20-100 
florets that mature into an equal number of seeds under favorable 
conditions, 

The safflower seeds are generally pear-shaped, somewhat flat 
tened, pale gray to white in color, and in length up to 10 mm 
Considerable variation in size and shape is common among different 
varieties. The seed of the safflower nt does not readily break open, 
so mechanical harvest does not result in a significant loss of seeds 
The oil content of the seed kernel without the hull is about 50%; with 
the hull, 25-37% 

In India, safflower is sown in October or November. By 
December or January the plants flower and in two more months arc 
ready for harvest. Normally, the whole plant is pulled from the 
ground and dried before proces 

Safflower is well adapted to sandy soils and has good tolerance 
to drought, such that it can be n in semiarid regions. Its best 
yield, however, is conditioned on a good supply of soil moisture 
together with hot and dry weather. Safflower exists today only under 
cultivation. 


Weiss, Castor, Sesame, and S. 
78; Jamieson, Fats and Oil 
Seeds, part IV, p. 22; Ma 


Plants, p. 126; Till, Arzneikund 
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Saflower—xvij 


Modern Production 


The highest worldwide annual production level for safflower 
seed through 1981 was for the years 1975, 1977, and 1979, at 
| million m. tons? Mexico and India were the two countries produc- 
ing the largest amounts. None was reported for E and of the 
other Mediterranean countries, only small amounts were produced in 
Israel, Turkey, Portugal, Spain, and Morocco. Two agricultural 
censuses report that Egypt has had some safflower cultivation in the 
current century: the total of all E it crops of 1934-35 were 
planted on 2.7 million ha. of which 775 were in safflower; the 1960 
census lists only 123 ha. planted in safflower out of 2.6 million 

Oil is pressed today from safflower seed without removing the 
hulls and is used primarily in food products, margarine, cooking oils 
etc. It is also used in the manufacture of paints and varnishes and is 
occasionally used in India for illumination and in making soap. 


Literary Sources 


There is little doubt that kvijxoc (Latin cnecus) is to be identified 
with safflower. One attempt has been made to the contrary: “Cnecus 
oil was almost certainly made from the seeds of some composite 


plant, possibly an artichol 

Safflower was not a well-known plant in the Greek and Roman 
world, though it appeared in some medical prescriptions; e.g 
Hippocrates 7.364; Pliny Nat. 21.107(184); Galen 11.610, 612. The 


following references are the more significant non-medical notice 


Theophrastus HP IV-Illa 
1.13.3 a etal of saff is attached to a seed. 
6.13 afflower has prickly leaves. 


645 oduces many seeds, 


Dioscorides Ip 
4.188(190) Safflower has long prickly leaves; the seeds are 
white and reddish. 


FAO 1977 Production Yearbook, p. 132; FAO 1981 Pr 
cl. Weiss, Castor, Sesame, and Safflower, pt 

Almanac 1937 (Cairo: ( 

nsus of Agriculture 

tions, 1970) pt. C, pp 

E. P. Wright in Grenfell, Rec 
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Pliny Nat Ip 
21.53(90) The Egyptians value safflower, which is un- 
known in Italy, for its oil. Wild safflower has 
two kinds, one more prickly than the other 

There is one kind of cultivated safflower 


Columella Ip 
78.1 Safflower seed will curdle milk in order to make 


§4 Ancient Civilizations 


Other than in Egypt, evidence is lacking for the cultivation of 
safllower in the ient world.’ For Pharaonic Egypt, there are in. 
frequent occurrences of the hieroglyphic word for safflower, but 
beginning in the XVIIIth dynasty, mummies have been found that 
were wreathed in the flowers of safflower. No evidence, however 
indicates that saflower oil was in use. 


§5 Occurrences in Papyri 


The infrequent references to safflower are listed in appendix G 
The contexts in which safflower is mentioned in P.Rev. include seed 


prices, oil prices, harvest, and deliveries to factories. It does not 


uppear, however, in cols. 60-72 where planting assignments are given 


per nome. 


§6 Amounts Reported 


Despite the few references to safflower, sizable quantities are 


mentioned. 


P.Cair.Zen. I 59223 105 art. received HL 
59292 80% art., 5 choi. allotted Il 


P.Tebt III pt. I 829 103 and 172 arou. planted it 
II pt. 1 26 art. shortage ata factory II 
I 120 1500 dr. for safflower seed I 


Rent charged in kind for land planted in safflower is 4% art. per 
arou., according to P.Tebt. III pt. II 829. 


Keimer, Gartenpflanzen, p. 7; and Woenig, Pflanzen, pp. 351-53; Weiss, Castor, 
Sesame, and Safflower, pp. 529-35. 
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Our only evidence for processing safflower for its oil is the report 
that there is a shortage of 726 art. of safflower at a factory (P.Tebt. III 
pt. I 728). On the possible yield of oil, a Roman papyrus, P.Mich. 
inv. 1347 (ZPE 33 [1979], 201-6) SB XVI 12564, reports the proces 
sing of safflower at 1 metr, from 9 art. 

In addition, three Ptolemaic references to safflower oil report 
expenditures for oil: P.Tebt. III pt. II 997 (early II), 2,160 and 
dr.; P.Tebt. 1 122 (96/63), 80 dr.; P.Tebt. 1 253 (96/63), 60 dr 


§7 Seed and Oil Prices 


P.Rev, 39 and 40 give the price of safflower seed at 1 dr. 2 ob. 
per art. and the price of safflower oil at 48 dr. per metr. The only 
other papyri reporting safflower costs are P.Tebt. 1 122 (96/63), an 
expenditure of 80 dr., apparently for tyle of safflower oil; and 
P.Tebt. ILI pt. Il 997 (early I), expenditures of 2,160 and 2,500 dr 
apparently per metr. of safflower oil.® 


§8 Comparisons and Conclusions 


Of the Ptolemaic oil sources, safflower is mentioned the least 
frequently and does not occur at all in Demotic papyri. The few 
references to safflower, however, do suggest that the occasional cul 
tivation of safflower involved considerable amounts 

The numerous Roman papyri that mention safflower (see appen 


dix G) present a mixed picture: approximately one-half of the occur- 
rences are in statements that forbid planting safflower (mhiyv xvfjKov) 

Yet saflower was being grown and processed. P.Mich. inv. 1347, for 
example, is a report from a supervisor of an oil press that 195 art. of 


safflower seed had been received and 22 metr. of safflower oil had 
been shipped. Like olives, safflower was much more common as a 
crop and as an oil in Roman than in Ptolemaic Egypt 


On inflation see ch. 2, p. 52, n. 64 
On the prohibition of safflower see D. Hagedorn, “Zum Anbauverbot von iaée 
rponéviov, und xvijxos,” ZPE 17 (1975), 85-90. 











Appendix A 
Nome Lists in P.Rev 


P.Rev. 60. gns sesame and castor production according to 
nome. Twenty-three nomes are listed plus Me s, which is listed 
separately from the Memphite nome; a twenty-fifth entry is the 
Thebaid, all the district south of the Hermopolite nome. This list of 
jomes represents, then, Lower and Middle t 

References to other nomes in Ptolemaic Egypt suggest that P. Ree 
60-72 is an incomplete list. P,Rev. 31 is a list of nomes in regard to 
taxation. The two nome-lists within P.Rev an 31 and columns 
60-72, do not agree in total number and do not list the same nomes 
20 nomes are the same in both lists). Several attempts have been 
made to reconcile the two lists, assuming alternate names for some 


nomes, and counting Memphis and the Memphite as two separate 


nomes in one list but not in the other.! These attempts have failed to 
demonstrate that either of the lists is a complete record of the nomes 
of Ptolemaic Egypt. There is, furthermore, evidence th: at least 
three other nomes were in existence by the time P.Rev. was written: 
Xoite, Phthemphouth, and Menelaite 


Mahafly in Grenfell, Re L 
pt (Cairo: L'lnstitut frangais dar 
Hunt on P.Oxy, XI 1380.21; A. H.M. J 
Provinces, 2nd ed, (Oxford: Clarendon Press, 19 
J. D. Thomas, “The Nome Lists in the Pap 
XLVI (1967) 217-21 
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Sesame 


Nome 


Saite with Naucratis 
Libya 
Prosopite 
Nitriote 
Sebennytic 
Mendesian 
Busirite 
Athribite 
Heliopolite 
Bubastite 
Arabia 
Sethroite 
Tanite 
Leontopolite 
Pharbaethite 
Letopolite 
Memphis 
Hermopolite 
Oxyrhynchite 
Heracleopolite 
Arsinoite (Lake 
Aphroditopolite 
Cynopolite 
Memphite 
Thebaid 


Number of 
ar. planted 
for itself 


10,000 
5,700 
1,800 
300 
L...] 
3,000 
[.],650 
1,500 
500 
000 
040 

) 


430 


800 
2,000 


630 


3,350 


from the Arsinoite nome 


Totals of extant figures: 


35,180 


Number of | 
art. from 
other nomes nomes 


Amounts 
for other 


3,000 art 


2,000 ar 


6,800 

2,000 

[.-] 
2,000 ar 
[...J ar 
1,570 ar 
240 ar 


[Jar 


4,200° 
12,000 


2,800 
8,900 ar 


2,400° 


for Alexandria 


30,200 16,060 ar 
3,000 art 





Castor 


Nome 


Saite with Naucratis 
Libya 

Prosopite 
Nitriote 
Sebennytic 
Mendesian 
Busirite 
Athribite 
Heliopolite 
Bubastite 
Arabia 
Sethroite 

Tanite 
Leontopolite 
Pharbaethite 
Letopolite 
Memphis 
Hermopolite 
Oxyrhynchite 
Heracleopolite 
Arsinoite (Lake) 
Aphroditopolite 
Cynopolite 
Memphite 
Thebaid 


from the 


Totals of extant figures 


Appendix A 


Number of 
ar. planted 
for itself 


11,433 


2,000 


11,820 


Arsinoite nome 


29.563) 


Number of 


art. from 


Amounts 
for other 
other nomes 


10,666!/s ar. + 


13,600 art.} 
4,000 
10,500 
},500 


3,000 


je 

12,900 

6.6) 

9,500 

2,200 

2,120° 
9,067 ar. + 
for Alexandria 


20,983) 
16,600 





The occurrences of 


Appendix B 
Oil 
(mov) 


davov (and édaixds or Ekaivoc when refer 


ring to oil) are as follows: first the references in P.Rev. are given, 


then arranged by century are the rest of the papyri 


P.Rev 


Third Century 
BGL 


P.Alex. 
P.Bon. 
P.Cair.Zen. 


40.9; 41.12; 45.2.3 
49.18,21; 51.5,12 
52.1,10,13,22,24,26: 
2, 54.5,9, 10,16; 
15,19; 57.16,18,19 
59.19,20,21); 58.2 (=60.4) 
60.16 


1300.14 
1990.3 
489 (p. 31 
(y).10 
59008.38 


59012. passim 

59013.13 

59015 (context is imported oil) 
59025.26 

59077.2,9 

59160. 

59187 


59375. 
59440. 
5045 
59507.6 





FB 


P. 
P. 
P 
P. 


P. 


P. 


P.Corn, 
P.Enteux. 
P.Hamb. 
P.Hib. 


P.Lille 


P. Lond. 


Appendix B 


59583.1 (=Pap. Lugd. Bat 
XX 35 

59627. 

59654.5 

59681.10 

59682.7 


59706.10,25 
59809.3,6,7 

59836.8 

4.16 

14.1,9 (=Pap.Lugd. Bat. XX 25, 
66.16 


1.68,204 
314 
182.10-12,16 
4) 

112.2,39, 
113.12,14 
121-passim 
131 

248 

3.55,56 
945 
58.passim 
2017.14,17 
2099.3 
2140,12,20,25 
2162.6 

2.10 

103.24 


34.passim 
47a.4; b4 
61¢.3,7; hd 
84.5 


137i.passim 
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Vu 
P.Tebt. I 


UI pt. 1 
pt. 


P.Zen. Pestm, 


SB 


O.Bodl. 


O.Stras. 


Second Century 
BCL 


140a.2; b.7 
142.6,14 
260.3 
556.89 
562.18,21 
372.4,5,7 
418.11 

428. passim 
430.23 


443.6 (=P.Cair.Zen, 5 


passim 
89 
16,17 
594.10 
613.13 
671.8 
854.13 
858.17,18 
136 
815. ii r.71; ii v.44; vi.45 
865.passim 
885.19,35,59, 


P.Cair.Zen. 1V 
59583; P.Col.Zen. 14) 
6319.56.58 
7202.18 
9860.15 
9936(35).1,7 
10860 iii 2 
10863a.4 





P.Haun. 


P.Heid. 
P.land. 


P.Lond. 


P.Ryl. 
P.Stras. 
P.Tebt. 


Il pt. II 


Appendix B 


12m.5 

254 

146 iii 6; iv.13; v.12; vi.1,10; 
ix.8,16; xi.13 

219a(r).3 

9.16,76, 

1.3,12 
38.4,10,12,14,20 
39.3,9 
100.3 
112.4,85 
116,38,40,44,58 
117.15,35,61 
125 
131 
212 

1 

234 

887.passim 
889.45,52 
890.186 

932.5 

1082.25,30 
1086.11.15 
1094.2,[3],5 
5627.8,10 
945.5 
9936(39).1,2; (41).20; (44).7 
178 

18.28 

19.2 
20.12,38-40,54,55 
214 


26.13-16 
6-9,13-15 

28.11 

29.3,4,5,10 

30.5, 

31.6 

32.11-13,17,18,32 





O.Bodl. 
O. Heid. 
O.Mich. 


O.Theb, 


First Century 
BCL 


P.Oxy. 
P.Tebt. 


SB 
O.Bodl. 
O.Camb. 
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33.7,8,13,14 
34.4,5,9-11 
35.10,11,20,23,24 
36.9,10,17,20,35,36 
37.10,23 

38.4,7,13 

39.11 

40.9 

11.7,16 


1813.12 

1854.8 

2370.65 

145 

117.15,35,61 
121.29,37,74 
7746.22 (=SEG vii 
320v.10 


19.7 


161 
162-61 
162-61 
162-61 
161 
161 
161 
161 
161-60 
153 

II 

1/1 
134 
II/1 
II/1 
I/I 
107 
107 
107 





Appendix ( 
Demotic Papyri 


The occurrences of nhh (oil), 3kj (sesame), and tgm (castor) in 
the Demotic papyri are as follows 


nhh (oil) 
Idem. Nubie 61.12 64p 
417.6 Rom. 
O.dem, Leiden 9614 Pol 
1297.2 Rom. 
140r.4-5 Ptol 
177.35, Ptol 
190.5 Rom. 
195.4 Rom. 
202r.5; v.1 Ptol 
203v.i.3 Ptol 
208.5 Ptol 
293.4 Rom. 
Rom. 
Ptol 
9/10p 
Ptol 
Ptol 
Rom. 
O.dem.Medinet Habu Rom 
P.dem. Berlin I 3 Prol 
P.dem.Cairo ul 31161.2 Ptol 
Ptol 
224-23a 
Prol 
Ptol 
Ptol 
Ptol 
50061a.passim Ptol 
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P.dem.Ehevertriige 


O.dem.Theb, 


O.dem.Kéln 
P.dem.Lille 


P.London-Leiden 
Recto 
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10.2. 
13.2 


217- 
1902 
171 
188p 
Rom. 
208-09p 
107a 


190a 


5. 
6.2,8,16,37 
10.11,12 
11,22,33 
3,5,9,10,13,15. 
13.2: 
14.18,20 
16.23 
7.22 
19.30-31 
20.15,17 
21.16 
24.38 
12 
13-14 
28.5, 
6.13 
85 
98 
114 
13.7 
16.6 


19,21 





P.Tebt.Tait 
P.Tor.Amenothes 
P.Vindob.D. 7 


kj (sesame) 
O.dem.Ziirich 
P.dem.Adler 


P.dem.Loeb 
P.dem.Medinet Habu 


tgm (castor) 
P.dem, Ehevertrige 


O.dem.Theb. 


O.dem.Zurich 


P.dem.Berlin 


P.dem.Cairo 
P.dem.Ryl. 
P.dem.Tempeleide 


Appendix C 


20.6 
33.8 
181.7 
14 
Ph.92 


44.411 
28.7 (=P.dem.Tempeleide 
0) 
6,21 
4 


157.6 
(=P.dem.Tempeleide 76) 


31219.11 
9.16.18 
42.7 
784.7 
79.6 
88.5 
97.10 
117.6-7 


142.7 


Rom. 
I7la 
Ip 


la/Ip 


la 
314-13a 
59p 

6p 


315a 
230a 
225a 
293 
21a 
210a 
17-190a 
I7la 
Rom. 
Rom 
Ip 
Rom. 
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P.dem.Zen. 


Pap.Lugd.Bat, XX 


P.Tor.Amenothes 


8,10-11, 14, 16,19 

3(2).3.5 

12.11 (=P.Col.Zen. 1 40 
and P.Cair.Zen. IV 
59670) 

13,12-1 28 

P.dem.Zen, 3(1).2-3) 
14 





The occurrences of 
references cited in this monograph a 


Appendix D 
Castor 


(ixt, Kpotdy 


castor are as follows: first the literary 


e given, next the references in 


P.Rev., then arranged by century are the rest of the papyri 


Literary references 
Celsus 
Diodorus Siculus 


Dioscorides 
Galen 
Herodotus 


Hippocrates 


Paulus Aegineta 


Pliny Nat 


Strabo 


Theophrastus HP 


References in Papyri 
P.Rev. 


Kpotdy 


5.19.26 
134.11 
1.32(38) 
4.161(164 


6 


39.3,12,15; 41.11,15,18,21,26: 
42.4; 43.14,17,21,23; 44.6; 46.19: 
49.17; 53.6,8,10,16; 55.5: 
6,10,11,13-16 
59.7,11,13,14,16,18,25 
58.1.4 (=60.4,10); 60.20 
61.7,11,15,22; 62.1,9,14,22; 
63.4,8,12.21; 64.10.16: 
65.5,10,18; 66.9,14,21 





P.Rev. —xikt 


Third century 
BCL 


P.Cair.Zen. 


P.Cair.Zen. 
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67.5,14,19; 68.7,12,17. 
69.4,15,20; 70.3,8,18; 

71.2, 20; 

40.10,12,15,16; 41.12; 47.14; 
49.18; 51.18,21 

53.8,14,20,21 7 18,21 
(=59.21 

60.17 


Ptolemaic Papyri 


1519.13 


59292. passim 
59326.3 
59412.3,6 
59 
59494.5 
59499.100 
59552.3 (=Pap. Lugd. Bat. 
XX 60 
59629.2,3,5 
59635.14,16 
59656.5 
59670.5 (=Pap. Lugd. Bat. 
XX 12 
59689.8 
59704. passim 
59705.17,29,38 
706.24," 
717.17 
0.9 
786.9 
59787.passim 
59809.5,8 
59810.2,3 
21 





EB 
P, 


P. 


P. 





P.Corn. 


P.Hib. 
P.Lille 


P.Lond. 


P.Mich. 


P.Petr 
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40.5 (=Pap.Lugd.Bat. XX 12) 
108.3 
L.passim 
121. passim 
3.56 
58iii.19 
1959.2,6 
1982.3 
1991.passim 
1994. passim 
1995. passim 
2002.36,142 
2061.7 
2140.28 
2164.6 


25. passim 


28v.11,32 


139a(i).6 
140.2 

25.passim 
By.11,32 
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VI 


IX 
P.Sorb. I 
P.Tebt. Il pt. 1 

pt. II 


P. Wisc 
P.Zen.Pestm, 


UPZ 
Chrest.Wilck. 


Second centur 
P.Adl. 

BGL 

P.Grenf. 


130.1 
139a(i).6 
140c.2 
349.2,11,12 


358.5,18,31 (=Pap.Lugd. Bat 


XX 13) 
438.3 
499.5 
500.5 
531.5-8 


565.7 


566.4 (see BL IIL, p. 224) 


1001.5, 
16.12 
703.102 
844.10 
845.passim 
865.2,23,27 
$85.22,36,58 
1056. 


5,19 Cair.Zen. 1V 59670; 


“P.Col. 111 40 


13.5,18,31 (=PSI IV 358) 
60.3,8 (=P.Cair.Zen. IV 59552 


and SB VIII 9667) 


797.1619 (=P. Wise. IL 77 


7451.3 
7985. 
8244.7 
XX 56) 
9220a.2,11; b.4 


Pap. Lugd. Bat. 


9667.3 (see Archiv 26 [1978 
p. 30 and Pap. Lugd. Bat. 


XX 60) 
10865.passim 
158a.passim 
304.49 





late III 

256 
264 

I 

©. 200 


P.land. 
P.Lond. 

P.Mil. 

P.Ryl. 

PSI Congr. XVII 
P.Tebt. 


O.Bodl. 
O.Wilck. 


Vil 
Vil 
I 
II 


I 


III pt.l 
ptll 


IV 
XIV 


Appendix D 


146y.2 
2188.212 
2iiAS 
70.1 


829.47 

$91.2,13 

997.10 

1094.3 

11338.6 
11968.16 

19.32 
20.12,38,39,54,55 
21.7 

23.6,15-17 


24.6,24, 


27.6-9,13-15 
30.5 

32. 11-13,17,18,32 
33.7,8,13,14 
34.4,5,9-11 
35.10,11,20,23,24 
36.9,10,17,20 
417,16 
94.passim 

95.1 

99.46,50 

101,22 

104.10,13 
119.23,35,39 
120.8,13 

204.3,4 





First Century 
P.Tebt. 
O.Ashm, 
O.Bodl. 
O.Camb, 
O.Theb. 
O.Wilck. 


Roman Papyri 
P.Aberd. 
P.Erl 

P.Leid. 

P. Lips. 
P.Lond. 
P.Soter 
P.Stras. 


O.Bodl. 


O.Petr 


Stud. Pal. 
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743.5 


1608.4 


570 
3.4 
361.5 
19.3 
6.2 
1194v.12 


29.10 

97.4,12 

X.4.13), p. 213 
97 (32).10 
856.29 

3.6 

267.10 

2997.4 

1086.4 
1171.48 


1711.35 


18 
Il 

Il 
338 

I 
89-90 
126 
I 








He 


Hi 
Pli 


Appendix E 


Sesame 
(ofjoapov) 


The occurrences of sesame and its compounds are as follows 
first the literary references cited in this monograph are given, next 
the references in P.Rev., then arranged by century are the rest of the 
papyri 


Literary references 
Aristophanes Pax 
Athenaeus 

Celsus 

Columella 


Curtius Rufus 
Dioscorides 
Galen 


Herodotus 


Hippocrates 


Pliny Nat 


73(304 
22.64(132) 
23.49(95) 
26.40(67); 68(110) 
27.126 
28.47(168) 
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Strabo 


Theophrastus 


Xenophon 


References in Papyri 
P.Rev. 


Third Century 
P.Bon. 
P.Cair.Zen. 


16.1.14,20 
16.4.26 
3.13.6 
3.18.13 
6.5.3 
8.2.6 
8.3.34 
8.5.1,2 
8.9.3 


4.4.13 
6.4.6 


39.11,15,16,17; 40,10,15; 
41.10,15,17,21,26; 42.3: 
43.13,17,19,20,23; 44.6; 46.16,18 
49.16,18; 51.13: 
53.5,7,10,14,16,27; 55.4,7,15 
57.6,7,10,11,12,14,16,18 
59.7,11,12,15,16,17,18,19,20, 
21); 58.1,2,4 (=60.4,5,9 
60.19,24; 61.2,14,21; 62.4,17; 
63.7,13,15,19; 64.4,8,21; 65.3, 14 
66.4,17; 67.9; 68.2,16; 69.3,9,13: 
70.2,12,16; 71.6,12,14 


72.2,6,13,19 


Other Ptolemaic Papyri 


11 1 (v). 8,14 
59207.40 


3.1,6,7 


2. passim 
59314.4 
59315.5 
59326.23,165 
59412.3 





P.O 


P.E) 


P.M 
PM 


P.Li 


P.Lo 


P.Mi 


P.Enteux. 


P.Hamb. 
P.Hib. 


P.Lond. 


P.Mich 


Appendix E 


59494.6,7,15 
59497.9 
59502.10 
5956218 
59596 
59608 


59816.6 

59850.passim 

33.4 

53.3 250 

69.1 257-49 
78.24 (=Pap.Lugd.Bat. XX 38) before 246 
116¢ 


55.9 


1991.passim 
1992.22 
1994. passim 
1995. passim 
1996.42 
2002.131 
2003.2 
2008.22 


9151.3 
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13.3.6 

53.11 

96.3.5 

43(3).15 

75.15 

80a (ii).14,20 

84.5 

95 (ii).12 

1094.3 
P.Rainer.Cent 47 and 48.passim 
P.Ryl. 571.6,7,10 UI 
PSI 351.17 

370.9 


3 


P.Sorb 

P.Tebt. 
815 (3)r.10; (5).2 
844. passim 
845.passim 


946.13 
983.25 
24 (=SB II1 6797) 5 0. 
P.Col. 78 before 2 0. 
il 
797.3,20 (=P. Wise. 11 77) 255 Fir 
2.4,6,12 ul BC 
10865. passim ll 
O.Theb 74 late 
Ro 
Second Century Pl 
BGL VI 1217.26,34,38 PA 


P.Tebt. Ul pt.1 
723.7 0. 
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832. passim 
886.73 

893.1 

913.2 

997.69 
1010.23 
1011.5,10,13 
1012.12,16,18,20 


29.4,5,10 
30.5 
31.6 
32.17,18 
8,13,14 
36.35,36 
37.10 
38.4,7,13 
39.11 
40.9 
ALT 
62.20 
89.15 
186.1,2 
O, Petr 44.3,5 
O.Wilck. 1520.3 


First Century 
BGU 2439.55,58,67 
2441.101 


Roman Papyri 

P.Lond. 

P.Oxy. 2797.12 
3066.3 

O.Bodl. 1714.26 





112 Vegetable Oils in Ptolemaic Egypt 


0.Giss, Inv. Nr, 22 (JJP 16/17 [1971] 
100 SB XII 10896 
O.Stras. 


O.Wilck 
Stud. Pal. 





The references to olives 


referring to olives) 


this monograph are 


Literary references 
Aristotle HA 
Cato Agr 


Celsus 
Columella 


Dioscorides 
Galen 
Hippocrates 
Pliny 
Strabo 


HP 


Theophrastus 


are as follows: first the literary reference 


Appendix F 
Olive 
(aia, thaa 


including éAaixés or éhdéivos when 
s cited in 
given, then arranged by century are the papyri 


520.18 
3.2.5 
6.1,2 
10.1-4 
12,13 
18-22 
64-69 
5.28.16¢ 
5.8,9 
11.2.83 
12.49-51,52 
17-20 
1.30(29,30,32 

102(134); 105(138,39) 
11.483,504,824 
13.953 
19.736 
8,306,308,376,386 
13.19(63; 
15 
1.14.4 
17.1.35 
1.9.3 
L114 


54 
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References in Papyri 
Third Century 
P.Cair.Zen. I 


P.Cair.Zen. 


P.Hal. 
P.Hib. 
P.Lond. 


P.Mich, 


Ill pt. 1 


1.14.1 


see BL 1V, p 


2002.128 
2164.8 
2.10 

15.26 
103.2 
173.8,23 
428. passim 
430.2, 
535.passim 
553.8,9 
594.11 
671.8 
858.17,18 
862.12 


815.passim 





P.Yale I 

SB I 
VI 

UPZ IL 


Second Century 
P.Lond. VIL 
P.Mich. ul 
P XIII 
P.Tebt. I 


Ul pt. 1 
pt. II 
ul 
VIL 
XIV 


First Century 
O.Edfou 


Appendix F 


32.r.8,12 (=P.Hib. 49) 
4369b.8 
9091.2 
1582.24 


2188.101 
182.16 
1313.10 
81.30,31 
82.passim 
87.43 
T9BVi.5, 
885.19,35,59 
7188.15 
9936. passim 


1608.4 


364.2 





Appendix G 
Safflower 
(xvijKoc) 


The occurrences of safflower and its co: ounds are as follows: 


first the literary references cited in this monograph are given, next 
the references in P.Rev., then arranged by century are the rest of the 


Literary reference 
lumella 78.1 
scorides 1.188(190) 

11.610,612 
7.364 
Nat. 21.53(90); 107 (184 
hrastus HP 1.13.3 
6.1.3 
645 


References in Papyri 
P.Rev 39.5,12; 40.10; 42.4; 43.18; 44.6 
46.17.20; 49.17,18 


53.10,15,17,22; 55.5,8 


Other Ptolemaic Papyri 


Third Century 
P.Cair.Zen. i 


P.Lond. Vil 
1995.passin 
SB I 4369. passim 





Appendix G 


Second Century 
P.Tebt. Ill pt. 1 728.7 i 
pt.Il — 829.passim ? 180-79 

997.8,11 early IL 

O.Wilck. Ul 730.3,4 143, 
1353.4-6 144 

First Century 

BCU XIV 2441.156,248 I 

P.Ryl. Il 69.10,15 4 

P.Tebt I 120.47 98/64 
122.11 96/63 
253 96/63 


O.Camb, 19.4 I 
Roman Papyri 


The following list of Roman papyri marks with an asterisk those 
that exclude safflower (nhiy xvijxou 


BCL il 661.17 see BL I, p. 439 140° 
XI 2124.3 Th 
XV 2484.4 ue 
CPR 31.24 see BL I, p. 117 ie 
P.Aberd. 181.11 I 
P.Amh. 91.15 159° 
P.Apoll. 93b.15 Vil 
95a.10 VIL 
P.Cairo 36ii.27 144° 
P.Cair.Masp. 10; ii(r).3; (v).3B c. 585 
P.Coll.Youtie 27 165 
P.Fam.Teb. 195° 
10lii.passim 18 Bc 
10.14 Ie 
64.19 104° 
P.Haun. 17.17.29 ul 
P.Mert, 107.19 ue 
P.Mich. inv. 1347 (ZPE 33 [1979 
pp. 201-206 146 
P.Mil. Vogl. 104.21 127-28° 
267.16 128° 
VI 


153-54° 





118 Vegetable Oils in Ptolemaic Egypt 


P.Ross.Georg. IL 2 Ul 
P.Ryl. Ul 5.17 I 
P.Soter. 89-90° 
87° 
P.Stras. VI ue 
P.Tebt. Ul 140° 
SB XIV 7 ithe 
O.Stras. 313, 14 
7.4.6.7 34 
O.Fay cl 
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GENERAL 


Africa 57-58 
Agriculture 1, 6-7: 
implements 3, 8-9, 37 
Alexander the Great 60 
Alexander Trallianus 1 
Alexandria 6n.22, 1 

27, 29, 45, 47, 50, 65, 
80n.16 
Alfalfa 3 
Algeria 38, 
Alkali 11 
Animals 15 
Annual plants 35, 55,71 


Anointing 1 
Aphroditopolite nome 17n.65, 47. 
63, 67-68 
Apollonius 25-26, 29, 47, 51, 63, 
65-66, 80-82 
April 8, 64 
Arabia 59 
Aramaic 
Archaec 
Aristophanes 
Aristotle 19 
Armenia 
Arsinoite nome 1 
65-67, 7 
Art 1 
Artichoke 85 
Asia 30, 37, 57 
Asia Minor 61 
Assyria 1,41, 61 
Athenaer 60 
Athribite nome 
August 64 
Axle 14 
Babylonia 1, 58, 61, 61n.12 
Badarian period 41 
Bakery 51-5: 
Balanos oil 
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INDEX 


Barley 32, 50, 66, 7 
Bathing 53 

Beer 71,71n.29. See also 
Brewery 

Ben oil 5, 31 

Berlin 41 

Birth control 38 
Bitterness 75 

Bleachin 

Boats 5n.18 

Boiling 11-12, 18-19, 58 
Boscoreale 13 

Brazil 3 
Bread 53, 60 
Brewery 17n.64, 71 
Beer 

Brushwood 7, 33n.118 
Busirite nome | 45 
Butchers 5n.18 
Cabbage 53 

Cairo 8 

Canals 7-8 
Cappadocia 
¢ 
r 
¢ 


See also 


‘arthamus tinetorius L. 83 
asa di Miri 13 

‘astor 3-6, 9, 11-12, 14-16, 19, 
21-24, 26, 29-54, 62, 82; castor 
beans 35n.3; wild castor 44 
‘ato. 12n.50, 13, 13n.51, 76, 78 
elsus 40.19, 61n.10, 81 


‘emetery 42 


haff 12, 15-16, 59 
heese 5n.18, 86 


C 
c 

c 

Centrifuge 11,75 
c 

c 

China 57 

c 


hrist’s Palm 35 
Christians 1 
Cilicia 59-60 
Citrullus colocynthis 4n.14 
Cleaning 11-19, 15-17 





Cle 
Cle 
Cle 
Clit 
Clo 


Clo 
Col 
6 
Cor 
Cor 
Cor 
Coc 
c 
of 
Cor 
Cor 
Cor 
Cos 
Cot 
rel 
ru 
uc 


( 
c 

C 

c 

¢ 

c 
Cuc 
Cult 
Cult 
Cun 
Cur 
Cur 
Cus 
Cyn 
Cyn 
Cyre 
Dan 
Dea 
Dec 
Dec: 
Dec: 
Delt 
Dem 





ter 


Cleitarchus 66 
Cleopatra 7n.28 

“leruchies 69 

timate 3,8 

loth 4n.15, 5.17. See also 

Linen 

lover 3 

‘olumella 12n.50, 13n.52, 60, 64, 
69, 77-78, 80, 86 

lompositae $3 

onfiscation of oil 

‘ontraband oil 26 

‘ooking 58, 75, 85 

“opper inflation 

‘opper pots 53 

‘optic 41n.24 

corinth 59 

losmetics 1, 38 

cotton 8 

rete 25, 2 
“rop rotation 8 


‘ucumber 4n.14 
ucurbita maxima L 4n.14 
ucurbita species 5 
ucurbitaceae 4n.14 
ultivation 8-9, 60 
ultivators 15-16 

umin 59 

Juring 75 

urtius Rufus 60 

‘ustoms 25n.82, 29 
ynopolis 17.65 


c 
C 
c 
l 
c 
c 
c 
c 
( 
t 
c 
c 
Crushing 11-13, 15-17, 75 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C 
c 


ynopolite nome 171.65, 45 

Cyrenaica 76 

Dams 8 

Death 1,33 

December 7, 64, 75, 83 

Decoration 1 

Decorticating devices 11 

Delta 45, 54, 63, 65 

Demotic papyri 3, 30-34, 41,53 
2, 71, 79, 82, 87; Demotic 
terms 26n.88, 42 


Indices 


Desert 6 
Dikes 7 
Diodorus Siculus 33 n.118, 39 
Dioscorides 3, 4n.14, 11, 16, 18 
19, 22, 29.79, 39, 39n.14, 40n.19. 
43, 53, 59, 61n.10, 71, 78n.7, 81 
85 
Drainage ditche 
Drought 57, $3 
Drying 
Earaches 
Economy 
Elephantine 41 
Embalming 1 
Ethyl alcohol 38 
uergetes 61 
uphorbiaceae 3 
urope 4n.14, 9 
vil spirits 
xtraction 11, 38, 
yes 40 


E 
E 
E 
E 
E 
E 
Famine 7 
Farmers 1 
Fat 5n.18 
Fayum 7, 7n.30, 42, 46, 64, 80 
Fe y 44, 64, 66 
Fennel 78 
Fermentation 38 
Fertility 
Fertilization 38, 58,73, 76 
Festival 16, 52,7 
Fevers 58 
Fiscal measure 2 
Fish 21, 24,53 
Flailing 15 
Flavor 1 
Flax 4n.15, 60, 64n.18 
Flint 9 
Flooding 6-8, 44, 64 
Flowers 55, 59, 61, 72, 83, 86 
Ider 3 
od 1,3, 11, 16, 40, 58 
82, 85 
Foreign oil 20-21, 24-30 
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Galen 3n.10, 4n.14, 15, 

40n.17, 43, 60, 61n.10, 78n 

85 

Georgius Choeroboscus 40n.17 

Germination 

Gethsemane 1 

Glaucias 93 

Gourd 4, 4n.14, 5, 5n.16, 41n.23 

Gourd 4-5 

Sovernment 5, 14, 24, 27-30, 44, 
66n.21 

Grafting 73,76, 78, 80 

Granaries 15, 47, 66, 66n.21, 69 
Srape 13n.51 

srave 41 

Grease 42 

Greece 9, 29, 39-40, 73 
srinding 1 

Growing seasons 8, 44, 63-64 

Gymnasiarch 2 

Hair 40, 42 

Harrow 

Harvest 2, 7-8, 11, 37-38, 44, 46. 
47, 54, 57, 60, 63-64, 70, 73, 75, 

78, 81, 83, 86 

Hawara 42 

Hi 3, 3n.9, 15 

Healing 1 

Hebrew 1; Hebrew 
scriptures 4] 

Hellenic oil 

Hemp 52 

Henna 31 

Heracleides 46, 66 

Heracleopolite nome 63 

Hermopolis 63 


Hermopolite nome 50 
Herodotus 11, 18, 33, 39, 43, 45. 
58 

Hesiod 78 

Hesychius 40n.17 

Hexane 38 

Hieratic 30, 42 


Indices 


Hieroglyphic 30, 32-33, 42, 86 

Hippocrates 19, 22, 22n.7 
40n.19, 59, 61n.10, 78n. 

Hoe 9; hoeing 60 

Honey 42,59, 60 

Horos 63n.15 

Horse stable 51 

Hulling 11-12, 15, 35, 83 

Hydraulic fluid 38 

Hydraulic press 11, 58 

Hyssop 53 

Mlegal oil 26n.85. See 
Contraband oil 

Illumination 38, 42, 85 

Import duty 26-28, 30 

Imported oil 4n.13, 19, 22, 24 
25n,82, 28-29 

Impurities 11 

Incantations 42 

India 37-38, 48, 48n.48-49, 49, 
57-59, 70, 83, 85 

Industrial products 11 

Infantry 59 

Inflammations 40 

ation 28, 28n.91 

Inscriptions 29, 42 

Insects 73 

Iran 48-49, 49n.55 

Iron blade 9 

Iron tip 9 

Irrigation 7-8, 70.29, 46, 57, 63. 
64, 73, 76, 80 

Israel 73, 85 

Italy 9, 37, 48, 49.51, 61, 73, 86 

January 8, 46, 64, 66, 83 

Jars 77. See also Milesian 
jars; Samian jars 

Jews 7.28, 41; 
literature 61; scriptures 1 

Jonah 41 

July 44, 60, 64 

June 6,60, 64 

Kerkeosiris 25 

Kernels 11 





Ket 
Kha 
Kol 
Lak 
Lan 
Lan 
Lati 
Lea 
Lea 

4( 
Leth 


Let 
Ley 
Liby 
Lift 
Lig! 
Lins 
Line 
Lins 
6 
Lim 
Loti 
Low 
Lub 
Lye 
Mac 
Mas 
Mar 
Mar 
Mar 
Mar 
Mar 
Mas 
Mas 
Mat 
May 
Mes 
Mes 
Mec 
Mec 


Kettle 14 
Khargeh 76n.5 
Kolpitie 21, 26 
Lakes 39, 45 
Lamps 1, 3, 23n.78, 39-40, 
lamp oil 4 
Land survey 3 
Latin 39, 58, 76 
Leather straps 13 
Leaves 4n.14, 11 
40, 55, 60, 
Lethal subst 
33n.118. See also Toxic 


substance 


Letopolite nome 


Lever presses 11 
Libya 48-49, 49n.55, 51, 76n.5 
Lifting devices 

Lighting 3, 39, 53, 58 

Linaceae 4n.15 

Linen 42, 52 

Linseed 1, 4, 4n.15, 5, 5n.17, 24, 
60 

Linum usitatissimum L. 4.15 
Lotion 39 

Lower Nubia 37n.6 
Lubricants 38 

Lye 

Machines 9 

Magical papyri_ 30, 33 
Manual labor 11 

March 44 

Margarine 85 

Maroetic harbor 25, 

Marriage contracts 30, 32-33, 41 
Mashing 12 

Mastic 

Mats 42 

May 8, 64 

Measures 9-10 

Meat 1,24 

Mechanical hullers 38 
Medical texts 19, 30 


Indices 


Medicine 1, 4n.15, 15, 2: 
2, 58,7 81 
Mediterra world 1, 39, 64 
72, 79, 85 
in.14 
prial stones 1 
Memphis 3, 42, 45.n41, 62-63, 
64n.19, 80 
Memphite nome 45, 45n.41, 50, 
64, 64n.19 
Mesopotamia 12, 31n.107, 37, 59, 
61, 64n.18, 71,7 
Mesore 67 
Mexico 48-49, 49n 
Milesian jars 
Military 41 
Milk 5n.18, 86 
Mills _ 12-14, 17n.64, 58 
5-76; millstones 13 
Moisture 7, 11, 38, 75, 83 
Mold 12 
Moringa 31 
M » 73, 85 
Mortars 11, 13-15, 1 
Motifs 1 
Mount of Olives 1 
Mummies 86 
Must 78 
Myrth 19 
Nabataea 59 
Native population 3, 9, 29, 32, 34. 
62 
Natron 53 
Naucratis 45, 50, 65 
Navy 29n.92 
New Kingdom 30 
ria 38 
Nile River 6-8, 37n.6, 44, 49.1 


Nomarch 65 

Nomes 14, 17.65, 24, 44-45, 47. 
50, 54, 63, 65, 67 

Noven 
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October 6-8, 64,7 8, 83 

Odor 3 

Oil: factories 2-3, 14-15, 14n.56, 
17-18, 23, 47, 64, 67, 81, 86: 
7; presses 12-14, 130.5 


6n, seeds 3 


18, 47,76; monopoly 


Olea europaea L 

Oliaro 13 

Olive 4n.13, 6. 
18n.72, 2 30, 33, 
62, 72-82, 87; pits 

Oribasius 40n.17 

Ostraca 4 

Oxen 80 

Oxyrhynchite nome 


Pachon 

Paints 

Palestine 

Palma Christi 

Pamphylia 60 

Paris 41 

Paulus 

Pedaliaceae 55 

Pelusium 24-26 

Penalties 2, 2 

Perennial plant 

Persia 9, 59, 62 

Petearmotis 16 

Pharaonic Egypt 5, 5n.18, 6n.22, 
30-31, 41-42, 79n.9, 86 

Pherenouthis 63 n.15 

Philadelphia 66, 80-81 

Philadelphus 2, 66, 82 

Phthemphouth 46, 63 

Pickling 

Plane tree 

Planting 


4n.14, 12-13, 15-17 

77, 39n.15-16, 40, 
59-60, 61n.10, 64 
8, 81, 85, 86 


Plow 9 
Plowing 60 
Pods 15,38 
Poisonous 33, 
Pollination 37 
Pontus 
Poppy seed 6, 6.25 
Portugal 85 
Pottery 17n.64 
Pounders 14 
Pressing 11-13, 16-18, 38, 
5. See also Oil: presses 
Prosopite nome 45, 50 
Protein 57 
Pruning 73, 75-76, 80 
Ptolemaic economy 
Ptolemaios 23 
Purgative 3,38, 40 
Radish 6, 6n.22,24, 53 
Rain 6, 49, 
Rake 9 
Red Sea 
Reed 33 
Refining 
Religion 
Rents 47, 50, 50n.58, 51n.59, 67 
86 
Resins 38 
Rice 8 
Ricinus communis L, 35 
Rivers 7, 39, 45 
Roman Egypt 6, 6n.26, 14, 16-18, 
31, 42, 71, 71n.30, 80, 82, 8 
Rondanini relief 13 
ats 42 
Des 9, 13 
Rosemary 58 
Rubbing 12, 14, 17,57, 59 
Safflower 1, 3-6, 14-15, 19, 
83-8 
Saite 45, 50, 65 
Salt 12, 53,78; salt 
brine 75; salty soil 44 


Samian jars 25, 





Screw press 1 
Seed capsules 
Seed pods 40, 
Seed pulp 1 
September 8, 64, 75 
Septuagint 19, 41 
Serapeum 3, 20, 23, 42, 62, 70 
Sesame 1, 3-6, 3n.10, 4n.15, 8-9 
2, 14-20, 22-24, 26, 30-31 
31n.103, 33, 49n.56, 53, 79, 


82; wild sesame 40 


59-61, 64 


Sesamum indicum L, 55 
Settling tanks 75 

Shells 1 

Shoots 43-44, 46, 71, 80-82, 
80n.16 

Sickle 9 

Sieve 15,7 

Sifting 15-16, 16n.62 

Silt 7 

Silver 33 

Skimming 12, 19 

Sledges 15 

Smoke 

Soaking 12, 

Soap 53,5 

Soil 9, 37,57 

Salt: salty soil 

Solvent 11; sol 

extraction 38, 58 

South America 37 

Sowing 43, 46, 51, 57, 63, 66, 68, 


Spain 40, 73, 85 
Spices 75 

Squash 4n.14 

Squeezing 12 

Stabiae 13 

Stable 53 

Stamping 17 
Stephanus of Byzantium 26 

Stomach 40, 59 

Stone: crushers 11; cutters 
mills 14; mortars 13: 
trough 13n.54 


Indices 


Storage 12, 15,24 

Store 51 

Strabo 39, 43, 

Sudan 48-49, 4 

Suetonius 7n 

Symbolisn 

Syria 25. 
Tabernacle 1 
Talmud 1, 6n.2: 
64n.18, 

Tarifls 2 
Tax contractors 

Taxes 24, 26-2 

Tebtunis 30 

Tell el Amarna 30n.102 
Telmessus 61 

Temperatures 8 

Temples 22-23, 31, 33, 42, 62 
Textiles 38, See also Cloth 
Thebaid 45, 45n.41, 47, 50, 
64n.19, 65, 76 

Thebes —17n.65, 28, 30, 41 
Theophrast 15, 39, 59-60, 
61n.9, 64 

Thistle 83 

Thrace-in-Asia 

Thrasymede 

Threshing 15-16; threshing 
floor 3n.9 

Tick 39-40 

Tombs 41-42, 79 

Toxic substance See also 
Lethal substance 

Transportation 2, 24-25, 28-29 
Trees 1,7, 33, 35, 39-40, 43, 72 


3, 76, 81-8 


Troops 53 


Tunisia 73 
Turin 33 

Turkey 

Twigs 11 
Two-crop season 8 
USA 73 

Unripe olive oil 22 
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Vacuum dryer 11 Weeding 44 

Varnishes 38, 85 Wheat 8-9, 32, 50, 50n.59, 66 
Vegetable oil | 1, 18 Wicks 

Vegetable seed 6, 16 Wild castor 44 

Vetch 3, 3n.9, 60 Wiki seme’ “a0 


Wee Wine 1,9, 40,53 
ica Winter 8 


Vineyard 20 1 
Virgil 78 Wood 9, 14,53; wooden 


Viscosity 1 axle 13 

Wagons 76 Xenophon 59 

Warts 40 Yields 47, 48n.44, 49-51, 51n.59, 

Washing 16 57 

Water 5n.18, 7, 12, 16, 37, 53, 58 Zenon 3, 3n.9, 6n.25, 7, 17n.64, 19, 
59, 75, 7 26n.88, 28-29, 28n.90, 42, 46-47, 

Weeds 118, 44 62, 65n.20, 67, 69, 79-81, 80.16 


GREEK WORDS 


aypiéhatog 80 atov 14 
aderypdroro: Gpaxoc 3 
GBoh0¢ 16 apyahetov 14 
Atyuntia 80 dper 50 
fixpiOos 16 Gpovpa 10 
@eypa 2 aprapn 10 
abo Baraveis 53 
hyn Boravito 44 
foc iyaptoy 80 
auopyns axtwhog 44 
Gpnchos 2 ryguaripds 17 
dvaBaivo 6c 14 
Grind xGRipo 12, 18 
fhaia 22, 80, 80n.17 

aOapars Baixds 23, 23n.80, 260.85 
Gnoppryvont taoxémmroc 23 
GxooyGw 16n.60 Eaiov 18-24, 18n.72, 23n.78, 26 


Gréonoto 16 26n.85, 31-32, 62, 70 





tavovpyia 23 
6n.23, 14 
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